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EXECUTIVE SUMMARY

This engineering evaluation/cost analysis (EE/CA) was prepared in accordance with current

U.S. Environmental Protection Agency (EPA) and U.S. Navy guidance documents for a non-time
critical removal action under the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA). The removal action is necessary to address groundwater contamination
from Site IR-1/21 at Hunter’s Point Shipyard (HPS). This report summarizes the results of the
EE/CA process, characterizes the site, identifies removal action objectives (RAOs), describes and
analyzes removal action alternatives, and describes the recommended removal action alternative.

Hunter’s Point Shipyard (HPS) has been operated as a shipyard since 1869 and produced Liberty

ships during World War II. Other Navy ships were also modified, maintained, and repaired at HPS

Shipyard operations ceased in 1974, and the facility was placed in industrial reserve. From 1976 to

1986, Triple A Machine Shop leased most of HPS from the Navy and operated a commercial

ship-repair service. A 36-acre industrial landfill, Site IR-1/21, is located along the southwestern

shoreline of HPS, in Parcel E. The filling history of Site IR-1/21 is not well documented, but it

appears the landfill was filled between 1942 and 1974 based on aerial photography. Shipyard wastes

may have included construction and industrial debris and waste, sandblast waste, domestic refuse,

paints, and solvents, all deposited between 1958 and 1974 (WESTEC 1984). Groundwater

investigations have identified a plume of groundwater contamination emanating from the landfill and |
potentially migrating toward San Francisco Bay. The contamination plume contains relatively low 1
concentrations of volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs),

total petroleum hydrocarbons (TPHs), and polychlorinated biphenyls (PCBs). An overview of all

organic and inorganic contaminant profiles is presented; however, the removal action v}ill focus on

contamination that poses a potential immediate threat to receptors.

CERCLA and the National Oil and Hazardous Substances Pollution Contingency Plan (NCP) (Title 40
Code of Federal Regulations [40 CFR] Part 300) define removal actions as the cleanup or removal of
released hazardous substances, actions to monitor the threat of release of hazardous substances, and
actions to mitigate or prevent damage to public health or welfare or the environment. A removal
action is planned to prevent Site IR-1/21 groundwater contamination from moving into San Francisco
Bay. The objective of this removal action is to protect human health and the environment from
potential immediate threats posed by groundwater contamination. The scope of this removal action is
contaminated groundwater containment. Threats to human health may result from exposure through
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the ingestion of fish and other aquatic life. Threats to the environment may result from exposure to
contaminated groundwater through migration into San Francisco Bay. To meet the objective, an
EE/CA is conducted. The EE/CA first determines whether groundwater contamination poses an
immediate threat to receptors in San Francisco Bay.

To evaluate whether potentially unsafe levels of contamination may be moving into the bay, maximum
groundwater contaminant levels detected in near-bay groundwater monitoring wells are compared to
water quality screening criteria (see Section 2.8.3). The screening criteria have been developed to
indicate the level at which there is the potential for harmful impacts to human health via ingestion of
fish, as well as a potential for harmful impacts to the environment. If the highest contaminant
concentrations in groundwater monitoring wells are below screening criteria levels, environmental
impacts are considered nonthreatening. If groundwater contaminant concentrations exceed the
screening criteria levels in samples collected from monitoring wells, a potential impact exists. The
magnitude and number of detections are also taken into account to determine the areas where a
removal action is justified. At Site IR-1/21, VOCs, SVOCs, PCBs, and inorganic constituents in
groundwater exceed screening criteria levels. However, PCBs pose the greatest threat because there

are numerous detections well above screening criteria. -

The EE/CA examines the implementability, effectiveness, and cost of various options to contain
groundwater contaminant migration and evaluates applicable regulatory requirements. The primary
options available for reducing groundwater contaminant migration are watertight barriers,
groundwater extraction, and porous underground treatment walls. Because underground treatment
walls were found to be unproven and unreliable for contaminants of concern at Site IR-1/21, the

four alternatives considered in the EE/CA are:

Alternative 1: No Action

Alternative 2: Groundwater Containment with Sheet Piling, Groundwater Extraction with
Well Points, Discharge to the Sanitary Sewer

Alternative 3: Groundwater Containment with Slurry Wall, Groundwater Extraction with
Well Points, Discharge to the Sanitary Sewer

mmmem e o= a® o

Alternative 4: Groundwater Containment and Extraction with a Biopolymer Slurry Trench,
Discharge to the Sanitary Sewer
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Any groundwater withdrawn during the removal action will be discharged to the sewage treatment
plant because there is a regulatory preference for discharge to a sewage system over discharge to the
storm drain (RWQCB 1995) and because of the temporary nature of the removal action (the remedial
investigation and feasibility study [RI/FS] process will identify the final remedy for the site).

Based on analyses contained in this report, the Navy recommends Alternative 2. This alternative
best meets the NCP criteria of overall protectiveness of human health, compliance with applicable or
relevant and appropriate requirements (ARARs), effectiveness, implementability, and cost.
Alternative 2 is the preferred option for the removal action because (1) it will effectively restrict the
movement of the hazardous substances into the bay; (2) it is a proven technology and can be readily
installed; and (3) it offers a high degree of reliability at a reasonably low cost. Based on available
data, the underground soil observed at Site IR-1/21 is favorable for driving sheet pile. Well points
were selected to extract groundwater because they are well-suited for shallow areas like Site IR-1/21
and provide a versatile means to control groundwater flow.

Under Alternative 2, contaminant migration will be controlled by installing sheet pile. Sheet pile are
thick, interlocking steel plates that are driven into the ground to form an underground wall between
the landfill and San Francisco Bay. The steel sheets are driven into the ground until they reach an
underground, natural layer of clay. The clay layer will limit the amount of contamination that can
migrate under the wall. Near the shoreline of Site IR-1/21, clays exist at about 15 feet below ground
surface and an effective seal could be established. In addition to using sheet pile, Alternative 2
includes groundwater extraction with well points followed by discharge to the local sewage treatment

plant.

Additional field work will be necessary to finalize the implementation of Alternative 2. This
additional field work will be conducted as Phase I of design and construction. A detailed description
of the Phase I field work is presented in the Removal Action Implementation Work Plan (PRC
1996d). The objectives of the additional field investigation are to (1) confirm the boundaries of the
contaminant plume along the length of shoreline, (2) confirm that the lithology is favorable for
driving sheet pile along the proposed containment wall alignment, and (3) locate the Bay
Mud/artificial fill aquifer interface along the proposed containment wall alignment. The proposed
containment wall placement relative to the shoreline will likely remain unchanged. The shoreline is a
relatively steel; embankment in places and the whole stretch of shoreline paralleling the proposed
alignment of the containment wall is covered with concrete rubble, reinforcing rod, and other rocky
rubble as a rip rap armour. The conclusions and recommendations presented in this EE/CA will be
revisited after results of the additional field work are evaluated.
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1.0 INTRODUCTION

PRC Environmental Management, Inc. (PRC), received Contract Task Order (CTO) No. 007 under
Comprehensive Long-term Environmental Action Navy (CLEAN) II Contract No. N62474-94-D-7609
from the U.S. Department of the Navy, Engineering Field Activity West, Naval Facilities
Engineering Command (EFA WEST), to prepare removal action documentation for four non-time
critical removal actions at Hunters Point Shipyard (HPS) in San Francisco, California. The removal
actions include: (1) the storm drain system; (2) soil and floating product in Parcel E; (3) groundwater
plume in Site IR-1/21 of Parcel E; and (4) exploratory excavations. Groundwater removal actions are
no longer being pursued in Parcels B and C. Because the groundwater contamination in these plumes
was farther from the bay than the contamination in the Parcel E groundwater plume, the Parcel B and
C groundwater plumes were determined not to pose a potential immediate threat to receptors. These
Parcels will be addressed in the remedial investigation and feasibility study (RI/FS) process. This
engineering evaluation/cost analysis (EE/CA) identifies removal action screening criteria levels for
groundwater, identifies areas of concern, and evaluates removal action alternatives for contaminated

groundwater containment within Site IR-1/21 of Parcel E.

The Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) and the
National Oil and Hazardous Substances Pollution Contingency Plan (NCP) define removal actions to

include "the cleanup or removal of released hazardous substances from the environment, such actions

~ as may necessarily be taken in the event of the threat of release of hazardous substance into the

environment, such action as may be necessary to monitor, assess, and evaluate the release or threat of
release of hazardous substances, the disposal of removal material, or the taking of such other actions
as may be necessary to prevent, minimize or mitigate damage to the public health or welfare or to the
environment, which may otherwise result from a release or threat of release.” The U.S.
Environmental Protection Agency (EPA) has classified removal actions into three types based on the
circumstance surrounding the release or threat of release: emergency, time critical, and non-time
critical. The groundwater response action at HPS has been determined to be a non-time critical
removal, since on-site action will start more than 6 months after the planning period begins.

HPS includes a 36-acre industrial landfill (Site IR-1/21) along its southwestern shoreline.
Groundwater contamination resulting from Site IR-1/21 has been identified during previous
investigations. The results of these investigations will be presented in the Parcel E RI report to be
completed in April 1997. The groundwater contains relatively low concentrations of organic
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compounds (such as volatile organic compounds {[VOCs), semivolatile organic compounds [SVOCs],
polychlorinated biphenyls [PCBs], total petroleum hydrocarbons [TPH]), and inorganic compounds.
An overview of all organic and inorganic contaminant pfoﬁlw are presented; however, the removal
action will focus on contamination that poses a potential immediate threat to receptors. The source of
most organic contamination is assumed to be debris in the landfill. Some landfill debris is located
below the water table, and may act as a continuous source of groundwater contamination migrating

toward San Francisco Bay.

This EE/CA addresses the implementability, effectiveness, and cost of groundwater containment
actions and evaluates applicable regulatory requirements. The Navy is the lead agency for the
removal action. As the lead agency, the Navy has final approval authority for the recommended
alternative selected and overall public participation activities. As specified in the Federal Facilities
Agreement (FFA) for HPS, the Navy is working in cooperation with EPA Region 9, the California
Department of Toxic Substances Control (DTSC), and the Regional Water Quality Control Board
(RWQCB) in implementing this removal action.

This EE/CA report:
e Summarizes and evaluates current knowledge of the extent of contaminated groundwater
near the shoreline of Site IR-1/21
¢ Identifies areas of concern
e Identifies and evaluates potential groundwater containment alternatives
e Provides a basis for selecting a recommended groundwater containment alternative
e Satisfies administrative record requirements for documenting the recommended removal

action alternative

The report has eight sections and eight supporting appendices. This introduction explains the purpose
and framework of this removal action. Section 2.0 presents site characterization information for
HPS; Section 3.0 discusses the removal action scope, objectives, and goals; in Section 4.0, potential
technologies are screened; Section 5.0 evaluates removal action alternatives; Section 6.0 presents a
comparative analysis of removal action alternatives; and Section 7.0 discusses the recommended
removal action alternative. References used to prepare this EE/CA report are listed in the final
section. Appendix A presents a geologic cross-section of Site IR-1/21; Appendix B presents water-
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level elevation contour maps; Appendix C presents maximum chemical concentrations in soil at Site
IR-1/21; Appendix D presents groundwater chemical data from wells near the bay; Appendix E
contains borelogs from near-shoreline locations; and Appendix F presents cost opinion details for
each removal action alternative. Appendix G presents March 1996 groundwater analytical results.
Appendix H presents the Navy’s responses to regulatory agency comments on the draft and draft final
EE/CA.

1.1 REMOVAL ACTION APPROACH

The objective of this removal action is to protect human health and the environment from potential
immediate threats posed by groundwater contamination. The scope of this removal action is
groundwater containment. Threats to human health may result from exposure to contamination
through the ingestion of fish. Threats to the environment may result from exposure to contaminated
groundwater through migration into San Francisco Bay. To determine whether groundwater
contamination poses an immediate threat, this EE/CA focuses on groundwater chemical concentrations
detected in monitoring wells nearest San Francisco Bay. At Site IR-1/21, there are seven wells along
the shoreline. Evaluating groundwater chemistry in these wells gives the best representation of the
contamination levels potentially migrating into the bay. To evaluate whether unsafe levels of
contamination are potentially migrating into the bay, maximum groundwater contaminant levels
detected in samples from these seven wells are compared to water quality screening criteria. The
screening criteria are based on toxicity information developed for the protection of both human health

and aquatic life. Section 2.8.3 discusses the screening criteria in more detail.

The screening criteria are used to indicate contaminant levels at which there is a potential for harmful
impacts to human health via ingestion of fish, as well as a potential for harmful impact to the
environment. Chemical contamination in groundwater is screened on a constituent basis against
screening criteria. For example, the constituents of TPH (benzene, ethyl benzene, toluene, xylene,
naphthalene) are screened, rather than TPH. The magnitude and number of detections are also taken
into account to identify areas that warrant a removal action. Areas where contamination is detected
sporadically and inconsistently will be further evaluated during the RI/FS process using site-specific
data. If maximum detected chemical concentrations in groundwater monitoring wells are below
screening levels, impacts to human health and the environment are not considered to pose an
immediate threat. If groundwater concentrations consistently exceed the screening levels in samples

collected from monitoring wells, a potential immediate impact exists and a removal action may be
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appropriate. The Navy believes that the screening ‘criteria are conservative since site-specific fate and
transport information and ambient levels in surface water are not integrated into the assessment. The
Navy and regulatory agencies agreed that the screening criteria will not be the sole determining factor
in identifying a removal action area. The Navy feels that recommending a removal action for a site
where samples have not been collected to confirm that detections are above screening criteria beyond
initial detection is not appropriate. Additional confirmatory samples will need to be collected at areas
where isolated detections have exceeded screening criteria at Site IR-1/21 during the RI/FS process.

Additional samples were collected in March 1996 in three wells located along the proposed alignment
of the sheet pile wall QROIMWI-3, IROIMW43A, IROIMW44A) to confirm the presence of PCBs
above screening levels. Sample results indicated PCB concentrations have decreased by an order of
magnitude, but are still above screening levels. Section 2.8.3 and Appendix G present analytical
results. Therefore, a removal action is appropriate for this area where contamination has consistently

been detected at levels that may pose a threat to human health and the environment.
1.2 REMOVAL ACTION RATIONALE AND STATUTORY FRAMEWORK

The scope and content of this EE/CA are consistent with the EPA "Guidance on Conducting
Non-Time-Critical Removal Actions under CERCLA" (EPA 1993) and the NCP (Title 40 of the
Code of Federal Regulations Part 300 [40 CFR] Part 300).

The Site IR-1/21 removal action will be conducted in accordance with the requirements of CERCLA
as amended by the Superfund Amendments and Reauthorization Act of 1986 (SARA) and the NCP.
CERCLA response actions are appropriate at sites with releases of (1) hazardous substances, or

(2) pollutants or contaminants that present an imminent and substantial endangerment. This EE/CA
will use constituent-specific screening criteria to identify areas within Site IR-1/21 that warrant a

removal action.

Under Presidential Executive Orders 12580 and 12080, federal agencies have been delegated the
authority to conduct and finance removals at federal facilities under their jurisdiction. Under the
NCP, the lead agency is authorized to take any appropriate removal action to prevent, minimize,
stabilize, mitigate, or eliminate the release or threat of release of hazardous substances, pollutants, or
contaminants that constitute a threat to public health, welfare, or the environment. The Navy is the
lead agency for CERCLA activities at HPS. Based on the removal action factors in the NCP and the
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conditions at the HPS sites, the Navy has determined that a removal action is warranted at HPS.
Section 300.415(b)(2) of the NCP lists eight factors used to determine the appropriateness of a
removal action. Based on the screening criteria, magnitude, and number of detections used for
evaluating the analytical data at HPS, the following factor indicates that a removal action is

warranted:

e Actual or potential exposure to nearby human populations, animals, or the food chain
from hazardous substances or pollutants or contaminants

Removal actions under the NCP provide an effective tool in responding to the overriding mandate of
CERCLA to protect public health, welfare, and the environment. Consistent with the Superfund
Accelerated Cleanup Model (SACM), which stresses integrating removal and remedial responses, this
removal action is intended to be integrated into the final action for the groundwater at Site IR-1/21.
The final action for groundwater at Site IR-1/21 will be determined during the Parcel E FS.

EPA has developed guidance and policies for removal actions. CERCLA 120(a)(2) prohibits federal
facilities from adopting any policies inconsistent with EPA guidelines and rules. It is therefore Navy
policy that response actions follow EPA guidance to determine the reasonable interpretation and
application of applicable regulations. In addition, the Navy is working in cooperation with EPA,
DTSC, and RWQCB in implementing this removal action. EPA has classified removal actions into
three types based on the circumstances surrounding the release or threat of release: emergency,
time-critical, and non-time critical. The Navy determined that the Site IR-1/21 removal action at HPS
is non-time critical because the sites do not pose an immediate threat to public health, welfare, or the
environment; therefore, a planning period of 6 or more months is available. Under the NCP, the

Navy, as lead agency, must conduct an EE/CA for all non-time critical removal actions at HPS.

The EE/CA report will be issued in accordance with the community relations plan prepared by the
Navy and dated May 1996 (PRC 1996¢) and will be updated to facilitate public involvement in the
decision making process. The community relations plan encourages the public to review and
comment on the recommended removal action described in the EE/CA report. To gain a more
thorough understanding of the activities associated with this removal action, the plan also encourages
the public to review the administrative record available at EFA WEST offices in San Bruno,
California, and the information repository located at the main San Francisco public library 6n Larkin
and McAllister Streets and the Bayview branch library located on Third Street.
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2.0 SITE CHARACTERIZATION

HPS is in southeastern San Francisco at the tip of a peninsula extending into San Francisco Bay (see
Figure 1). The Navy property encompasses 936 acres, 493 of which are on land and 443 of which
are below waters of the bay. About 70 to 80 percent of HPS consists of relatively flat lowlands
constructed on artificially filled mudflats. A moderately sloping ridge in the northwestern portion of
the site occupies the remaining HPS area. The northern and eastern shores of HPS were developed
for ship repair and are equipped with drydock and berthing facilities. HPS has been operated as a
shipyard since 1869 and produced Liberty ships during World War II. Other Navy ships were also
modified, maintained, and repaired at HPS. Shipyard operations ceased in 1974, and the facility was
placed in industrial reserve. Triple A Machine Shop (Triple A) operated HPS as a commercial ship
repair facility from 1976 to 1986. Currently, the Navy and private businesses use HPS for limited
commercial and light industrial activities. HPS has been divided into five parcels of land, Parcels A
through E, plus an additional Parcel F, which includes the subtidal lands.

This section discusses (1) the history of HPS, (2) the HPS installation mission, (3) the environmental
setting at HPS and at Site IR-1/21, (4) previous removal activities, (5) the source, nature, and extent
of hazardous substances, (6) applicable or relevant and appropriate requirements (ARARs) and (7) the
streamlined risk evaluation. Information presented in this section was derived from the Draft Final
Parcel A Remedial Investigation Report (PRC 1995b), the data collected during RI field activities at
Site IR-1/21, and the HPS Hydrogeologic Report (PRC 1994a). In addition, information presented in
Section 2.3.7 was derived from the Phase 1A Ecological Risk Assessment Report (PRC 1994b).

2.1 HPS HISTORY

The promontory on which HPS is located has been recorded in maritime history since 1776, first as
Spanish mission lands used for cattle grazing and later for its drydock facilities. HPS’s history is
discussed below focusing on the time period from 1939, when Congress passed legislation to acquire
the land (PRC 1995b), to the present (after Navy acquisition).

In 1940, the U.S. Government received title to the land at Hunters Point and began development. Of
the property acquired, Dry Docks No. 2 and 3, two pump houses, a boiler house, a gate house, and a
paint storage building still exist and form a historic district. From 1945 to 1974, the shipyard was
predominantly used as a repair facility by the Navy. Additional acreage, mostly on the south side of
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the base, was acquired in 1957, increasing the size of the facility. The Navy operated the shipyard as
a carrier and ship repair facility through the late 1960s. Hunters Point was deactivated in 1974 and

remained relatively unused until 1976.

In 1976, the Navy leased 98 percent of Hunters Point to a private ship repair company, Triple A.
Triple A leased the property from July 1, 1976, to June 30, 1986. Triple A did not vacate the
property until March 1987. During the lease period, Triple A used dry docks, berths, machine
shops, power plants, various offices, and watehous&s: to repair commercial and Naval vessels.
Triple A also subleased portions of the property to various other businesses.

In 1986, the Navy resumed occupancy of Hunters Point. Many of the subtenants under Triple A’s
lease remained tenants under the Navy’s subsequent reoccupancy in 1986. From November 1985 to
August 1989, several Navy surface ships were docked at the property.

Because of the presence of hazardous materials from past shipyard operations, the Hunters Point
property was placed on the National Priorities List in 1989 as a Superfund site pursuant to CERCLA.
The Hunters Point Naval Shipyard then came under the administrative jurisdiction of Treasure Island
Naval Station in 1990 and was named Hunters Point Annex. From April 1990 to March 1994,

Hunters Point Naval Shipyard was an annex of Treasure Island Naval Station.

In 1991, HPS was slated for closure pursuant to the Defense Base Realignment and Closure Act
of 1990 (Public Law 101-510). Closure activities at HPS involve environmental remediation and
making the property available for nondefense use. On March 31, 1994, control of HPS was
transferred from Treasure Island Naval Station to the Naval Facilities Engineering Command,
Western Division in San Bruno, California (now EFA WEST).

2.2  HPS INSTALLATION MISSION

HPS was primarily used for the industrial modification, maintenance, and repair of ships. The
mission of the shipyard before its decommission in 1974 was to provide logistical support for assigned
ships and service craft; to perform authorized work in connection with the construction, conversion,
overhaul, repair, alteration, drydocking, and outfitting of ships and craft, as assigned by the Navy; to
conduct research, development, and test work, as assigned by the Navy; and to provide services and

materials for other activities and to other units as directed by a competent authority.

8 069-00700203\Huntors\1-2111.txt\07-25-96\jem




- " =

23 HPS ENVIRONMENTAL SETTING

This section summarizes HPS’s climate and meteorology, surface features, topography, surface water
drainage, geology, soils, hydrogeology, and ecology. Groundwater use is discussed in Section 2.8.1.

2.3.1 Climate and Meteorology

The climate at HPS is characterized by partly cloudy, cool summers with little precipitation and
mostly clear, mild winters with rainstorms. The average annual precipitation is about 19 inches. Air
monitoring conducted at HPS indicates that the prevailing wind direction is west to east; therefore,
airborne dust and volatile emissions would probably be transported primarily off shore to the
east-southeast. The average and maximum wind speeds at HPS are approximately 5 and 10 meters

per second, respectively.
2.3.2 Surface Features and Topography

About 70 to 80 percent of HPS consists of relatively level lowlands (comprising Parcels B, C, D,

and E) constructed by excavating portions of the Hunters Point ridge and placing fill materials along
the San Francisco Bay margin. The remaining land consists of much of Parcel A and is a moderately
to steeply sloﬁing ridge in the northwest portion of HPS. Most of the lowlands are covered with
asphalt, buildings, or other structures. The uplands are covered with asphalt, buildings, and
vegetation. Elevations range from 0 to 22 feet above mean sea level (msl) in the lowlands to 180 feet

above msl at the ridge crest in Parcel A.
2.3.3 Surface Water Drainage

Surface water drainage at HPS appears to primarily consist of sheet-flow runoff that collects in the
on-site storm drain system and discharges through the storm drain system into San Francisco Bay
through several outfalls. Locally, some surface water runoff may enter catch basins connected to the
sanitary sewer system (YEI 1988). Ultimately, surface water runoff that enters the HPS sanitary
sewer discharges to the San Francisco sanitary sewer system. No naturally occurring channelized
drainage exists. All preexisting drainage channels have been filled or modified by construction over

the years,
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2.3.4 Geology

Six geologic units underlie HPS, the youngest of Quaternary age and the oldest of Jurassic-Cretaceous
age. In general, the stratigraphic sequence of these units, from top to bottom, is as follows: artificial
fill; slope debris and ravine fill; undifferentiated upper sand deposits; Bay Mud deposits;
undifferentiated sedimentary deposits; and Franciscan Assemblage bedrock. The peninsula forming
HPS is within a northwest trending belt of Franciscan Assemblage bedrock known as the Hunters
Point Shear Zone. The rocks within this zone are intensely deformed and sheared. Serpentinite is the
predominant rock type, but other rock types characteristic of Franciscan Assemblage bedrock are also

present.

Serpentinite is subdivided into two general textural types: a relatively hard serpentinite and an
intensely sheared, friable, and weak to plastic serpentinite. Stfonger and more brittle rock types, such
as graywacke and hard serpentinite, have very low primary porosity and permeability; however, some
secondary porosity and permeability result from the presence of open fractures. Surrounding the
brittle rock types, sheared serpentinite and shales form a matrix of relatively fine-grained rocks with
low porosity and permeability.

2.3.5 Soils

Three soil surveys‘have been performed by the U.S. Department of Agriculture in the San Francisco
area and include HPS. In general, soils at HPS are derived from underlying rocks and weathered
material or were imported as fill. Parcels B through E are primarily covered by bottom land soils.
Bottom land soils exist in areas that were once part of San Francisco Bay and adjacent tidal flats.
The properties and characteristics of these soils are highly variable because of differences in the type
and amount of fill material used. Surface water runoff over bottom land soils is slow, and

water-erosion is low.
2.3.6 Hydrogeology

Three aquifers have been identified at HPS and are designated the A-aquifer; the undifferentiated
sedimentary aquifer, or B-aquifer; and water in localized fractures of bedrock. The A-aquifer
consists of saturated fill materials and undifferentiated upper sand deposits overlying Bay Mud. The

A-aquifer may overlie bedrock in excavated areas next to the former shoreline. In the lowland areas
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of HPS, depths to groundwater range from 2 to 15 feet bgs. Some areas have a permanent water
table at a depth of 30 to 60 inches below ground surface (bgs) because of fluctuating tides. The
B-aquifer consists of undifferentiated sedimentary deposits underlying Bay Mud and overlying
Franciscan Assemblage bedrock. The bedrock aquifer consists of the upper weathered and deeper
fractured portions of the Franciscan bedrock. The bedrock aquifer appears to be in direct hydraulic
communication with the A-aquifer where the A-aquifer directly overlies it.

23.7 Ecology

The ecology of HPS includes aquatic environments, limited terrestrial areas, and transition (wetlands)
zones, all of which have been physically disturbed by human activities, such as dredging, excavation,
filling, and land development. The aquatic environment includes the intertidal zone and subtidal areas
surrounding HPS. Terrestrial habitat is present at Parcel A in the upper residential hill area, Parcel E
in the fill area and the landfill, and on a limited basis in Parcel B. Pockets of salt marshes are
located along the southern shore of HPS in Parcel E.

The intertidal zones provide foraging habitat for migratory and resident shorebirds. Approximately
50 different species of fish have been reported in surveys conducted in water near HPS by the
California Department of Fish and Game between 1980 and 1985 (PRC 1994b). The species
assemblage as represented is typical of harbor or marina settings and does not reveal the existence of
any rare or endangered fish species.

Most of HPS’s terrestrial habitat is currently covered with asphalt, buildings, or other structures. The
vegetated areas of HPS comprise four distinct terrestrial habitats. In order of decreasing area, these
habitats include ruderal (disturbed), landscape, nonnative grassland, and salt marsh areas. Almost all
of the terrestrial habitat of potential ecological concern is located in Parcel A; however; Parcel E
contains ruderal habitats and salt marshes.

The ruderal habitat consists of aggressive colonial plant species. The habitat is dominated by
serpentinite minerals and associated soils that contain elevated levels of naturally occurring heavy
metals such as nickel and chromium. The heavy metal content of the serpentinite-derived soils
restricts the variety of plants growing in this habitat to species that can tolerate and adapt to the
xenobiotic metals. The Navy conducted a wetlands delineation of HPS in July 1991. Salt marsh
habitats were identified along the bay margin at Parcel E. The vegetation of the salt marshes provides
habitat for migratory and resident shorebirds. In addition, the vegetation provides suitable habitat for
the salt marsh harvest mouse, which is classified as both a Federal and California endangered species.
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2.4  SITE IR-1/21 ENVIRONMENTAL SETTING

This section summarizes Site IR-1/21’s history, surface features and topography, geology, and
hydrogeology.

2.4.1 Industrial Landfill Site Description and History

The industrial landfill, Site IR-1/21, is a 36 acre, horseshoe-shaped area along the southwestern
shoreline of HPS (see Figure 2). The south and southwestern portions of the site along the

San Francisco Bay are generally flat. The rest of the site rises gradually to the north, to a maximum
elevation of 22 feet above msl.

The site is unpaved except in the north, along the former alignment of Spear Avenue, and in the
northeast, where a large area is covered with concrete. The surface of the concrete is rough and
uneven; the concrete was probably poured by a past tenant. The rest of the site is bare soil or is
covered with seasonal vegetation. The shoreline is locally covered with rip rap and assorted rubble
such as broken asphalt and brick.

The filling history of Site IR-1/21 is not well documented. Aerial photos indicate that filling of the
bay on the east side of the site began in the 1940s. Review of these photographs indicates that
artificial fill, composed primarily of serpentinite, was placed on native bay sediments during bay
filling operations from 1942 to 1946. The west side of the site was filled primarily during the 1950s.
A wide slough extended from the bay to the north corner of the site; between 1958 and 1974, the
Navy reportedly filled this slough with shipyard wastes, including construction and industrial debris
and waste, sandblast waste, domestic refuse, paints, and solvents (WESTEC 1984). Filling of the
slough was completed in 1974 and the entire site was capped with several feet of clean fill. There are
no buildings at Site IR-1/21. Storm water runoff flows across the ground surface and into the bay.
Triple A occupied HPS from May 1976 through June 1986. Triple A Sites 1 and 16 are within the
industrial landfill. During Triple A’s occupancy, unlabeled drums were stored at Triple A Site 1 for
an unknown period of time. Ground staining was observed in the vicinity of the drums; the drums
were later removed by Triple A. Industrial debris and sandblast waste were disposed of at Triple A
Site 16 on the shoreline adjacent to the south access road.

Groundwater contamination resulting from Site IR-1/21 activities has been identified during previous
investigations, and these results will be presented in the Parcel E RI report to be completed in

April, 1997. The contamination plume contains relatively low concentrations of VOCs, SVOCs,
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PCBs, and metals. The source of contamination is assumed to be debris in the landfill. Some landfill
debris is located below the water table, is saturated, and likely acts as a continuous source of
groundwater contamination. The groundwater contamination plume may be migrating toward San
Francisco Bay.

2.4.2 Geology

Six geologic units have been identified at Site IR-1/21. They are, from top to bottom, artificial fill
(Qaf), undifferentiated upper sand deposits (Quus), Bay Mud deposits (Qbm), undifferentiated
sedimentary deposits (Qu), and Franciscan bedrock (Sp, KJsk). The review of aerial photographs and
boring and trench logs indicates that artificial fill and possibly undifferentiated upper sand deposits
were placed on top of native geologic materials during filling along the bay margin or during landfill
operations between 1958 and 1974. |

Preliminary geologic cross sections based on boring and well logs obtained during RI activities were
compiled and are contained in Appendix A. These cross sections are generalized to facilitate
correlation of major types of fill materials and native geologic sediments. A detailed correlation of
various lithology types within artificial fill materials is difficult because of the extreme heterogeneity
of these materials. Due to drilling difficulties, several borings were not advanced through the entire
thickness of the artificial fill into native sedimentary deposits (undifferentiated upper sand deposits or
undifferentiated sedimentary deposits) or Franciscan bedrock. In addition, most of the borings
advanced into older sedimentary deposits did not fully penetrate the entire thickness. As a result,
only the artificial fill has been extensively characterized. Characteristics of the artificial fill and the
occurrences and character of the four other geologic units encountered beneath the artificial fill at Site
IR-1/21 are summarized below.

Artificial Fill (Qaf)

Artificial fill deposits were found from the ground surface to depths ranging from 5 to 57 feet bgs at
Site IR/1-21. It overlies Bay Mud deposits in most areas with a few exceptions. At IR-1/21,
artificial fill overlies undifferentiated upper sand deposits in the north corner of the landfill, where
Bay Mud is absent; artificial fill overlies undifferentiated sedimentary deposits at one location in the
center of the landfill. In the center of the landfill, the artificial fill includes a zone characterized by
construction and industrial debris and waste and domestic refuse. Borings along the shoreline indicate
that the Qaf/Qbm interface is from 3 to 26 feet bgs.
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Undifferentiated upper sand deposits underlie artificial fill in several borings; the observed thickness
ranged from 0.5 to 63 feet. It may have been deposited or dredged from the bay for fill. The origin
of the upper sand materials cannot be determined from soil samples collected during drilling.

Bay Mud Deposits (Obm)

Bay Mud deposits were encountered in many borings completed to depths greater than 21.5 feet. Bay
Mud deposits underlie both artificial fill and undifferentiated upper sand deposits; the top surface was
observed at depths ranging from 2.5 to 57 feet bgs. This top surface is very uneven, perhaps in part
because of loading pressure from the artificial fill and subsequent deformation of the Bay Mud. In
general, Bay Muds are known to be absent in the northwest corner of Site IR-1/21; in other areas,

Bay Mud thicknesses ranges from 3.5 to 56 feet. Along the shoreline, the top of Bay Mud ranges
from 3 to 26 feet bgs.

i nti imen D
Undifferentiated sedimentary deposits were encountered in several borings. Undifferentiated
sedimentary deposits underlie the artificial fill, undifferentiated upper sand deposits, and Bay Mud
deposits; the top surface was observed at depths ranging from 24 to 62 feet bgs. Several borings

were advanced through the undifferentiated sedimentary deposits into bedrock; the thickness ranged
from 34 to 211 feet.

Bedrock was encountered in few borings; bedrock underlies the undifferentiated sedimentary deposits
and was observed at depths ranging from 62 to 269 feet bgs.

2.4.3 Hydrogeology

Both the A- and B-aquifers were encountered at Site IR-1/21. A-aquifer characteristics are
summarized as follows:

¢ Consists of saturated artificial fill and, to a lesser extent, undifferentiated upper sand
deposits
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¢ The top of the A-aquifer is defined by the groundwater table, which is generally 4 to
12 feet bgs, but ranges to as much as 17 feet bgs in the center of Site IR-1/21. The
bottom of the aquifer is defined by the upper surface of Bay Mud deposits.

e Saturated thickness ranges from 0 to approximately 42 feet

¢ Generally unconfined

The saturated portions of the A-aquifer are generally unconfined but may be locally confined where
fine-grained fill materials overlie coarser-grained fill materials or undifferentiated upper sands.

In the northwest corner of Site IR-1/21, where the Bay Mud is absent, the A-aquifer is in direct
connection with the B-aquifer.

B-aquifer characteristics are summarized as follows:

¢ Consists of undifferentiated sedimentary deposits

e The top of the B-aquifer is defined by the bottom surface of the Bay Mud deposits; its
bottom is defined by the upper surface of the Franciscan Complex bedrock

Saturated thickness ranges from approximately 34 to 211 feet

¢ Generally semiconfined

Preliminary water-level elevations at the site have been interpreted from water levels in the A-aquifer
(ranging from 18.06-2.21 feet bgs) and are presented in Appendix B. Groundwater flow conditions

are summarized as follows:

e The groundwater flow direction in the A- and B-aquifers at Site IR-1/21 is radially
outward to the east, southeast, and south from the northwest corner of the landfill.

* A-aquifer horizontal gradients calculated using February and July 1992 data ranged from
approximately 0.002 to 0.017 foot per foot (ft/ft) across the site. B-aquifer gradients at
IR-1/21 ranged from 0.001 to 0.003 ft/ft during the same time period.

e Tidal influence has been observed in a zone along the margin of the bay ranging in width
from 200 to 600 feet. However, no change in the overall flow pattern is produced.

e Vertical gradients between the A- and B-aquifers were observed to be upward where wells
monitoring both aquifers were present.
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The heterogeneity in the A-aquifer in all of Parcel E provides a wide variation in hydraulic
conductivities that slug test data indicate range from 0.003 to 250 feet per day (ft/day). Lateral
variability of hydraulic conductivities is typically high in a landfill due to the unpredictable placement
of various materials and subsequent compaction variability. Hydraulic data exist for two wells along
the proposed alignment. Hydraulic conductivity was calculated by the Cooper Method from slug test
data. Hydraulic conductivity for well IRO1IMW-3 was calculated to be 2.7 ft/day, and for well
IROIMW43A, 7.7 ft/day.

Only two slug tests have been conducted along the 600 foot distance of the proposed alignment.
There are no multiple well pumping test data, no time drawdown data, no storage coefficient data, no
three-dimensional hydraulic conductivity data, and only widely spaced data on the saturated thickness
of the A-aquifer. ‘

2.5 PREVIOUS HPS REMOVAL ACTIVITIES

Previous removal activities provide information about feasible technologies, available equipment, and
lessons learned that are valuable to this EE/CA. Previous removal activities conducted at HPS
include (1) PCB cleanup at Site IR-8, (2) Tank S-505 Removal Action, (3) underground storage tank
(UST) removals, (4) sandblast grit fixation, (5) Site IR-6 Tank Farm Removal Action, and

(6) Pickling and Plating Yard Removal Action (ongoing). PCB-contaminated soils were discovered at
Site IR-8, excavated, and disposed of off site. Tank S-505 was decontaminated and demolished, and
some of the affected soil beneath it was excavated and disposed of off site. Under several different
phases, numerous USTs have been removed or closed in place at HPS. Approximately 160 tons of
soil associated with the USTs was excavated and disposed of at a Class I landfill in California. Under
the sandblast grit fixation program, approximately 4,500 tons of sandblast grit was collected from
areas throughout HPS and sent to an off-site recycling facility. The recycled sandblast grit was used
as aggregate in asphaltic concrete (PRC 1995a). The Site IR-06 Tank Farm consisted of

10 aboveground fuel and lube oil tanks, piping, two pump houses, and associated equipment. All
tanks, piping, and steel at the tank farm were decontaminated and salvaged. Approximately 140 cubic
yards of soil were excavated to remove underground piping. The Pickling and Plate Yard Removal

Action is ongoing and consists of decontamination of all surfaces and removal of hazardous material.
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2.6 PREVIOUS SITE IR-1/21 INVESTIGATIONS

Site IR-1/21 was previously investigated by EMCON Associates to evaluate areas of potential soil and
groundwater contamination identified in the initial assessment study (IAS) (EMCON 1987). EMCON
drilled nine borings and completed all as monitoring wells at Site IR-1/21. Total depths of the
borings and wells ranged from 11.5 to 34.5 feet. Soil and groundwater samples were analyzed for
VOCs, polynuclear aromatic hydrocarbons (PAHs), and metals; the groundwater samples were also
analyzed for phenols and gross alpha and beta radiation.

At Site IR-1/21, EMCON observed VOCs, PAHs, and metals in soil samples from five of the
borings. In several of the borings, concentrations appeared to increase with depth. Low levels of
VOCs, PAHs, metals, and phenols were detected in the IR-1/21 groundwatet samples.

Based on the results of EMCON’s investigation, Site IR-1/21 was included in the RI/FS program.
The OU1 RI field work was completed in three phases and included drilling, well installation,

trenching, and surface soil sampling.

The reconnaissance phase (Phase I), completed in February 1989, consisted of drilling six borings to
bedrock at Site IR-1/21. Additionally, geophysical investigations were performed and seven test pits
excavated to identify the boundaries of the landfill. A surface scintillation survey of Site IR-1/21 was
conducted to evaluate gamma and beta radiation and a soil gas survey was performed to evaluate the
potential presence of VOCs in the soil and groundwater. Results of the Phase I investigation were
presented in the reconnaissance activities report (HLA 1990). No soil or groundwater samples were

collected for chemical analysis.

The primary phase (Phase II) was subdivided into four subphases. Phase 1A was conducted from
October 1990 to December 1990. Phase IIB.I was conducted from March 1991 to July 1991, Phase
IIB.2 was conducted from December 1991 to January 1992, and Phase IIB.3 was conducted from
April 1992 to May 1992. The results of the Phase IIA investigation were presented in the QU1
primary phase IIA data submittal (HLA 1991). Finally, the contingency phase (Phase III) was
completed in August 1992.

During the three phases of the RI field program, 25 test pits were excavated; 56 borings were drilled,
20 of which were completed as monitoring wells; and 34 surface soil/intertidal sediment samples were

collected. Approximately 113 groundwater samples were collected during six rounds of sampling.
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Analyses included VOCs, SVOCs, TPH as gasoline and diesel, pesticides, PCBs, and metals.

Figure 3 shows the locations of soil borings, monitoring wells, and test pits at Site IR-1/21. Results
from all phases of the RI conducted a Site IR-1/21 will be documented in the Parcel E RI report to be
completed in April 1997.

2.7 SOURCE, NATURE, AND EXTENT OF CONTAMINATION

This EE/CA has been prepared to address groundwater contamination migrating toward San Francisco
Bay. Therefore, discussions in this section focus on groundwater contamination detected in samples
from groundwater monitoring wells at Site IR-1/21 and in wells nearest San Francisco Bay. A brief
discussion about the source of the groundwater contamination is presented first in Section 2.7.1.
Section 2.7.2 discusses groundwater contamination plume concentrations at Site IR-1/21 and near the
bay. All chemical contaminants are presented to give an overview of the contaminant profile;
however, the removal action will focus on those chemical contaminants that pose a potential risk to

human health and the environment.
2.7.1 Sources of Contamination

This section summarizes the analytical results for soil samples collected during RI activities. Organic
chemicals including VOCs, SVOCs including total carcinogenic and noncarcinogenic PAHs, total oil
and grease (TOG), TPH as gasoline and diesel, PCBs, pesticides, and metals were detected
sporadically in samples from the artificial fill.

Frequency of detection and maximum and mean soil chemical concentrations were used to assist in
identifying sources of contamination. Preliminary results are presented in Appendix C. Organic
compounds and metals were primarily observed in Site IR-1/21 soils in both the debris zone (shown
in Appendix A) and the surrounding artificial fill. Nearly all of the areas with elevated concentrations
are found in the debris zone or artificial fill overlying the Bay Mud deposits. In a few instances,
elevated concentrations were observed in the top few feet of Bay Mud or upper undifferentiated sands
underlying the artificial fill. No contaminants were observed in the native deposits underlying the

Bay Mud. Maximum concentrations in the debris zone were as follows:

¢ Xylenes: 519 milligrams per kilogram (mg/kg) at boring IR01B011
¢ Ethylbenzene: 55.7 mg/kg at boring IRO1BO11
* Aroclor 1260: 370 mg/kg from boring at monitoring well IROIMWO5SA
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e TPH (diesel): 11,000 mg/kg at boring IRO1BO11

e TPH (gasoline): 9,200 mg/kg at boring IRO1B011

e TOG: 300,000 mg/kg at boring IR01B006

e PAHs: 234 mg/kg at boring IRO1B021A

¢ Arsenic: 49 mg/kg from boring at monitoring well IROIMW16A

e Copper: 175,000 mg/kg at boring IROIBO21A

e Lead: 14,500 mg/kg from boring at monitoring well IROIMW26B
e Zinc: 15,800 mg/kg at boring IRO1B018G.

Because of the extreme heterogeneity of the debris zone, there is no vertical or lateral consistency or
pattern to the distribution of these compounds. However, because high concentrations are common,

the entire debris zone is considered a source.

There were three other areas with detected concentrations of the above-listed compounds. Along the
southwest boundary of the site, TPH as diesel up to 2,800 mg/kg and carcinogenic PAHs up to

14.7 mg/kg were observed in deep soil between approximately 4 and 18 feet bgs. Maximum
concentrations of arsenic (315 mg/kg), copper (4,190 mg/kg), lead (4,740 mg/kg), and zinc
(116,000 mg/kg) were found in this zone. This depth interval corresponds to the lower portion of
artificial fill in this area.

Along the east and southeast sides of the landfill, detected concentrations of Aroclor 1260, TPH as
diesel and gasoline, carcinogenic PAHs, copper, lead, and zinc were observed to a depth of
approximately 5 feet bgs. This boundary of Site IR-1/21 is adjacent to Sites IR<4 and IR-12, where

similar contamination has been observed.

In the west-central portion of the site adjacent to the bay, the RI identified potential landfill-related
copper, lead, and zinc. The highest concentrations generally occurred in soil samples collected
shallower than 6 feet bgs, but some concentrations were observed to a depth of 15 feet. Triple A
reportedly disposed of sandblast waste in this area and sandblast material noted in boring logs appears
to correlate closely with the areas associated with potential source-related metals.
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2.7.2 Groundwater Contamination

This section summarizes analytical results for groundwater samples collected during RI activities.
First, an overview of the Site IR-1/21 regional groundwater contamination plume is provided. Next,
discussions focus on contamination detected in seven monitoring wells along the San Francisco Bay

shoreline.
2.7.2.1 Site IR-1/21 Regional Plume

This section summarizes the analytical results for groundwater samples collected during RI activities.
VOCs, SVOCs, PCBs, TPH compounds, pesticides, and metals have been detected in groundwater
samples at Site IR-1/21. Organic compounds were chiefly found in the debris zone portion of the site
(see Appendix A). Similar contamination was also observed along the southwestern boundary of the
site. Table 1 presents a summary of organic chemicals detected during the RI. Consistently detected

organic compounds are summarized below:

e Benzene and 1,4-dichlorobenzene were detected in samples from 10 wells

e Aroclor 1260 was detected in samples from six wells

Many metals including aluminum, arsenic, barium, cadmium, chromium, copper, lead, mercury,
selenium, and silver were detected in samples at Site IR-1/21. Table 2 summarizes inorganic
concentration levels found in groundwater samples collected during the RI. A large number of metals
were detected in many wells during the RI; however, most of these detections occurred during only
one sampling round. Concentrations of metals in approximately one-half of the samples collected
during the July 1992 sampling event were anomalously high when compared with concentrations
observed during previous and subsequent sampling events. For example, lead was detected in a
sample from well IROIMWI-9 at a concentration of 6,520 micrograms per liter (ug/L) during the
July 1992 event. This well was sampled during three additional sampling events and had only one
detection of 1.2 ug/L. After thorough review of all field notes and forms, laboratory reports and
disks, and the data, it was decided that filters used for sarhples collected for metals analysis were
defective or of substandard quality. Additionally, eight of the wells sampled during the OU1 round in
August 1992 had similarly elevated levels of metals. The effected July and August 1992 results are
considered anomalous and are not discussed further in this report.
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HUNTERS POINT ANNEX SITE IR-1/21
SUMMARY OF ORGANIC GROUNDWATER DATA
FROM THE SITE IR-1/21 RI

TABLE 1

Chloroethane 113 1 10 10 IROIMW43A
Methylene chloride 113 4 1.8 3 IROIMW62A |
Acetone 113 9 24.7 66 IROIMWI-8 |
Carbon disulfide 113 16 1 8 IROIMWI-7 II
1,1-Dichloroethane 113 1 12 12 IROIMW43A
Chloroform 113 4 1.1 4.4 IROIMW53B
Carbon tetrachloride 113 1 3 3 IROIMWI-7 |
Benzene 113 44 1 44 IROIMW38A |
2-Hexanone 113 2 2 3 IROIMWI-5
Tetrachloroethene 113 3 1 6 IROIMW31A
Toluene 113 17 1 7 IROIMW18A
Chlorobenzene 113 29 1 17 IROIMWI-5
Ethylbenzene 113 22 1 25 IROIMWS58A
| Xylenes 113 37 1 170 IROIMW43A
[ Phenol 113 17 2 67 IROIMWA43A
1,3-Dichlorobenzene 113 4 6 13 IROIMW43A
2-Methylphenol 113 1 7.7 7.7 IROIMW43A
4-Methylphenol 113 18 2 34.81 IROIMWOSA
2,4-Dimethylphenol 113 7 2 27.3 IROIMWOSA
Benzoic acid 113 4 2 21.59 IROIMW16A
Naphthalene 113 38 2 190 IROIMWSSA
4-Chloro-3-methylphenol 113 1 14 14 IROIMW43A
2-Methylnaphthalene 113 24 2 24 JROIMW18A
Acenaphthylene 113 1 2 2 IROIMW62A
Acenaphthene 113 22 2 29.11 IROIMW18A I
Dibenzofuran 113 17 2 16.68 IROIMW18A
Fluorene 113 23 2 17.91 IROIMW18A
n-Nitrosodiphenylamine 113 3 2 6 IROIMWOSA
Phenanthrene 113 24 2 39 IROIMWI-5
Anthracene 113 3 2 3 IROIMWG62A
Fluoranthene 113 17 2 13 IROIMWI-3 |

069-007C0203\Hunters\1-21ecfnl.the\07-25-96\sti



HUNTERS POINT ANNEX SITE IR-1/21
SUMMARY ORGANIC GROUNDWATER DATA
FROM THE SITE IR-1/21 RI

TABLE 1 (Continued)

Benzo(g,h,i)perylene

| Butylbenzylphthalate 1
HBenzo(a)anthracene 113 5 2 5 IRO1IMWI-3 ﬂ
Il Chrysene | 113 8 2 10 IROIMW43A H
| Bis(2-ethylhexyl)phthalate 113 6 2.5 160 IROIMW17B
|| Di-n-octylphthalate 113 1 3 3 IROIMW44A |
Benzo(b)fluoranthene 113 5 2 6 IROIMWI-3 |
Benzo(a)pyrene 113 5 2 3 IROIMWI-3 i
Indeno(1,2,3-cd)pyrene 113 1 3 3 IROIMWI-5 |
‘ |

Heptachlo

1 0.46 0.46 IROIMWI-5
Aroclor-1242 116 10 1.5 52 IROIMWI16A
Aroclor-1254 116 4 1.4 8.1 IROIMW18A

Aroclor-1260

TPH-diesel

IROIMWI-3

IROIMW43A

TPH-extractable unknown
h drocarbon

TPH-gasoline

5,800

IROIMWI-3

113 3 120 1,100 IROIMW43A
TPH-purgeable unknown 22 1 500 500 IROIMWI-5
hydrocarbon -
Note:

pg/L  micrograms per liter
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TABLE 2

HUNTERS POINT ANNEX SITE IR-1/21 EE/CA
SUMMARY OF INORGANIC GROUNDWATER DATA
FROM THE SITE IR-1/21 RI

Cymice [ o1 | 6

0.01

23

IROIMWG62A

l Antimony 8 2 22.8 22.8 IROIMWO5A
Arsenic 113 75 1.1 71.8 IRO1IMWI-2
l | Lead 111 29 0.9 - 6,520 IROIMWI-2
l | Selenium 5.65 IROIMWOSA |
Aluminum 113 25 15.33 183,000 IROIMWI-2
l Antimony 105 22 19.58 286 IROIMWOSA
Barium 113 113 15.7 7,480 IROIMW62A
Beryllium 113 18 0.27 5.1 IROIMWI-2
. Cadmium 113 8 2.8 20.2 IROIMWOSA
Calcium 113 113 6,760 461,000 IROIMWI-8
l Chromium 113 58 2.4 2,750 IROIMWI-2
Cobalt 113 30 4.32 529 IRO1IMWI-2
Copper 113 35 1.7 1,780 IROIMWI-5
' Iron 113 82 14.4 333,000 IROIMWI-2
Lead 2 2 358 3,740 IROIMW62A
I Magnesium 113 113 17,400 1,130,000 | IROIMWI-8
Manganese 113 113 314 9,700 IROIMWI-2
Molybdenum 112 23 5.7 37.2 IROIMW62A
I Nickel 113 58 15.3 6,260 IROIMWI-2
Potassium 113 113 1,600 382,000 IROIMWI-8 |
l Sodium 113 113 76,600 10,700,000 | IROIMWI-8 |
Vanadium 113 58 1.9 553 IROIMWI-2 |
I | Zinc 113 49 5.5 5,050 IROIMW62A |
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TABLE 2 (Continued)

HUNTERS POINT ANNEX SITE IR-1/21 EE/CA
SUMMARY OF INORGANIC GROUNDWATER DATA
FROM THE SITE IR-1/21 RI

il Nitrate as Nitrogen 95 16 224 60 IROIMWI-2 |
[ Chloride 92 92 34,500 18,500,000 | IROIMWI-8

Total Dissolved Solids 106 106 420,000 34,200,000 | IROIMWI-2
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In general, contaminants in groundwater are limited to the A-aquifer. The exception is in the north
corner of the landfill, where the Bay Mud separating the A- and B-aquifers is absent. In the north
corner, several organic compounds were found in B-aquifer well IROIMW(Q2B, but at low
concentrations. In the other B-aquifer wells, organic compounds were either below detection limits or
not detected consistently. Impacts to San Francisco Bay from the B-aquifer appear to be insignificant.
Contamination present in IROIMWO02B would likely have no impact upon migration to the bay due to
fate and transport, and mixing factors. >Therefore, B aquifer contamination in wells near the bay
(AROIMWS53B and IROIMW47B) are not included as part of the removal action.

Benzene was also detected at concentrations ranging from 1 to 6 ug/L in samples from three wells
along the southwest boundary of the site. No benzene was observed in soil samples from these wells
or elsewhere in this area. Because groundwater flow in this area is generally south or east toward the

bay, this may indicate that benzene is migrating onto the facility.
2.7.2.2  Groundwater Contamination Near San Francisco Bay

This section focuses on seven monitoring wells along the bay shoreline. These wells were selected to
provide the most accurate representation of groundwater chemistry near the bay. For this EE/CA, the
groundwater contamination detected in samples from groundwater monitoring wells nearest San
Francisco Bay is of greatest concern. Contaminants found in these seven wells pose the most
immediate potential threat to human and ecological receptors in the bay, and are the focus of the
containment action. Figure 4 shows the locations of these wells and Table 3

summarizes well distances to the bay and screen depths.

VOCs, SVOCs, TPHs, and PCBs have been detected consistently in samples from the seven wells
near the bay. Appendix D provides all the detected concentrations in these seven wells. Table 4 lists
organic chemicals detected more than once, the numbef of detections, and the maximum concentration
detected. As shown in the table, PCBs, benzene, 1,4-dichlorobenzene, chlorobenzene, chrysene,
naphthalene, and TPH have been detected the most frequently and are the most widespread in wells
near the bay. The maximum PCB detection (Aroélor 1260) was 54 ug/L in well IROIMWI-3.
Benzene was detected in samples from four wells; the detection nearest to the shoreline was at 9 pg/L
in well IROIMWI-3. The maximum benzene concentration was 44 pg/L in well IROIMW38A.

27 069-00700203\Hungers\1-2111. txt\07-25-96\jen




w0

T/03/95

/datol/hunters/omia/byptpd.map PRR

LEGEND

BUILDING NUMBERS

#"%5"  PARCEL BOUNDARIES
N\ BASE BOUNDARY
A/ R SITE BOUNDARY
bt GROUNDWATER PLUMES
i wiszed SOIL PLUMES

4 MONITORING WELLS

100 0 100 200

(== ™= s == |
SCALE: 1" = 200

FIGURE 4
HUNTERS POINT ANNEX
SAN FRANCISCO, CALIFORNIA
SITE IR-1/21 EE/CA
MONITORING WELLS NEAR
SAN FRANCISCO BAY




TABLE 3

HUNTERS POINT ANNEX SITE IR-1/21 EE/CA
SITE IR-1/21 GROUNDWATER MONITORING WELLS NEAR SHORELINE

[ IROIMW38A 180 71020 | 4.51t0-8.49 |

| IROIMW43A 115 50225 [5.17t0-12.33 |

| moimwasa 125 5118 | 4.03t0-8.97 |

| ROIMWI-3 55 4t0 17 unknown
IROIMWI-7 85 31013 unknown

" IROIMW44A 130 4108 2.59 to -1.41

[ mRoiMwI-8 T 2012 | unknown

Notes:

bgs  below ground surface
msl  mean sea level
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HUNTERS POINT ANNEX SITE IR-1/21 EE/CA
SUMMARY OF ORGANIC CONTAMINATION IN WELLS NEAR THE BAY

TABLE 4

1,3-Dichlorobenzene 4 1 8 (115 feet) l
1,4-Dichlorobenzene 8 2 16 7 (55 feet) ‘
1,1-Dichloroethane 1 1 12 12 (115 feet) “
2,4-Dimethylphenol 2 1 13 13 (115fect)y | '
2-Methylnaphthalene 4 1 8 8 (115 feet) H
2-Methylphenol 1 1 7.1 7.7 (115 feet) '
4-Chloro-3-Methylphenol 1 1 14 14 (115 feet)

4-Methylphenol 1 1 7.7 7.7 (115 feet)

Acetone 3 2 66 66 (70 feet) l
Aroclor 1260 12 3 54 54 (55 feet)

Benzene 15 4 44 9 (55 feet) l
Benzoic acid 2 2 5 5 (115 feet)
Bis(2-Ethylhexyl)phthalate 1 1 25 2.5 (130 feet)
Benzo(a)anthracene 3 1 5 5 (55 feet) .
Benzo(a)pyrene 3 1 3 3 (55 feet)
Benzo(b)fluoranthene 3 1 6 6 (55 feet) l
Benzo(g,h,i)perylene 1 1 3 3 (55 feet)

Carbon disulfide 2 2 8 1 (70 feet) I
Chlorobenzene 7 4 13 13 (55 feet)

Chloroethane -1 1 10 10 (115 feet)

Chrysene 6 3 10 5 (55 feet) l
Di-n-octylphthalate 1 1 3 3 (130 feet)

Ethylbenzene 4 2 10 10 (115 feet) '
Fluoranthene 4 2 13 13 (55 feet)

Fluorene 4 4 3 3 (55 feet)
Indeno(1,2,3-CD)pyrene 1 1 3 3 (55 feet) l
Methylene chloride 2 2 2 2 (85 feet)

Naphthalene 12 4 14 2 (55 feet) l
4-Methyl-2-Pentanone 1 1 3.8 3.8 (130 feet)

Phenanthrene 3 2 4 2 (55 feet) l
Phenol 10 3 67 6 (55 feet)
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TABLE 4 (Continued)

HUNTERS POINT ANNEX SITE IR-1/21 EE/CA
SUMMARY OF ORGANIC CONTAMINATION IN WELLS NEAR THE BAY

| Pyrene 2 2 ( 10 (55 feet)
Tetrachloroethylene 2 2 1.5 1 (55 feet) i
Toluene 5 2 6 2 (85 feet) |
TPH as diesel 4 3 5,200 5,200 (115 feet)
TPH extractable 10 5 4,000 4,000 (55 feet)
(unknown)
Trichloroethene 1 1 1.1 1.1 (130 feet)
Xylene (total) 6 = 3 170 2 (55 feet)

Notes:

1. Only compounds detected more than once in any shoreline well are listed

2. Number of wells is out of the seven total shoreline wells

pug/L  micrograms per liter
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Table § summarizes the inorganic constituent concentrations detected in samples from seven wells

nearest San Francisco Bay. The table provides average, maximum, and minimum concentrations. To

evaluate whether inorganic constituent concentrations in groundwater are a result of Navy activities,
an ambient or background concentration evaluation should be undertaken. This evaluation will be
conducted in the ongoing RI/FS process. For this EE/CA, inorganic chemicals of concern (COCs)
were evaluated using toxicity levels for human health and aquatic life. This evaluation is conducted
in Section 2.8.3.

2.8 STREAMLINED RISK EVALUATION

This streamlined risk evaluation is limited in scope to provide justification for a removal action at Site
IR-1/21. According to EPA guidance on conducting non-time critical removal actions, when
"standards for one or more contaminants in a given medium are clearly exceeded, a removal action is
generally warranted, and further quantitative assessment that considers all chemicals, their potential
additive effects, or additivity of multiple exposure pathways, are generally not necessary”

(EPA 1993).

This EE/CA has been prepared to address groundwater contamination originating from Site IR-1/21
and potentially migrating toward San Francisco Bay. Section 2.8.1 discusses the potential for human
exposure to groundwater by discussing groundwater quality in the HPS area and the potential for
future groundwater development. Section 2.8.2 discusses potential environmental impacts from
groundwater contamination migrating toward the bay. Section 2.8.3 identifies chemicals of concern

(COCs) and areas of concern.
2.8.1 Potential for Human Exposure to Groundwater

Groundwater and surface water at HPS are not used for domestic drinking water (NEESA 1984).
The City and County of San Francisco supplies about 0.409 million gallons per day of surface water
from the Sierra Nevada mountain range by the Hetch Hetchy distribution system to HPS for drinking
and industrial uses (Pacific Group 1993). Additionally, there are no domestic water supply wells in
the HPS area (DPH 1991). However, the Albion Mountain Spring Water Company, a water bottling
and distribution facility on Innes Avenue, uses a spring that discharges water from the Franciscan
bedrock less than 1 mile north of HPS (DPH 1991). During the Parcel A RI it was found that the
bedrock aquifer consists of sporadic, discontinuous, localized fractures (PRC 1995b).
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TABLE §

HUNTERS POINT ANNEX SITE IR-1/21 EE/CA
SUMMARY OF INORGANIC CONTAMINATION IN WELLS NEAR THE BAY

4,190
Antimony 37.92 f
Arsenic 6.07 22.5 1.1 |
Barium 570.5 1,880 56.8 f
Beryllium 1.25 2.9 0.32 "
Cadmium 2.8 2.8 2.8
Calcium 142,360 288,000 | 56,200
Chloride 3611.3 18,500 33.7
Chromium III 13.7 23.8 2.4
Cobalt 8.2 ' 9.7 6.6
Copper 8.6 52.4 2.2
Cyanide 5.6 17 .02
Iron 1,823 5400 48
Lead 21.06 61.2 ‘ 1
| Magnesium 248,147 843,000 25,700
Manganese 623 1,510 80
Molybdenum 8.42 18.2 8.8
Nickel 44.2 87 : 21.3
Orthophosphate as P 1 : 3.2 1
Potassium 84,324 382,000 9,930
Selenium ; 25 25 25
Silver 1.9 1.9 1.9
Sodium 2,206,067 8,210,000 695,000
Sulfate 540,000 2,430,000 4,500
Total Dissolved Solids 7,789,520 34,200,000 695,000
Vanadium 9.1 24.7 3.2
Zinc 88.5 235 5.6
Notes
1. Only compounds detected more than once in any shoreline well are listed.
2. - Number of wells out of the seven total shoreline wells.
3. Metals concentrations based on analysis of filtered samples.

ug micrograms per liter
pCi/L picoCuries per liter
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San Francisco contains seven groundwater basins: two oceanside basins and five bayside basins
(CH2M Hill 1993). Two of the bayside basins equally divide HPS: the Islais Valley Groundwater
Basin on the northeast and the South Groundwater Basin on the southwest. The regional groundwater
quality of the Islais Valley and South Groundwater Basins is generally unknown. The few wells
developed in these basins produce water from drinking water quality to water below primary drinking
water standards for nitrate and secondary drinking water standards for total dissolved solids (TDS).
Well water samples from the Islais Valley Groundwater Basin were reportedly very hard, with more
than 200 milligrams per liter (mg/L) TDS as CaCO,, and as hard to very hard from the South
Groundwater Basin. There is a moderate to high density of known toxic release sites in the Islais
Valley and South Groundwater Basins, with the highest density of sites in the industrial area east of
Highway 101 (CH2M Hill 1993). This industrial area covers artificial fill or Bay Mud deposits and
is unlikely to be used for groundwater development.

The potential for future groundwater development in San Francisco is limited, but is most promising
in the west side groundwater basins where there is thicker alluvium beneath residential, nonurbanized,
and nonindustrial land uses. The bayside Islais Valley Groundwater Basin and South Groundwater
Basin have an estimated total amount of groundwater available for development of less than

2,000 acre-feet per year (ac-ft/yr) and less than 700 ac-ft/yr, respectively (CH2M Hill 1993).

HPS aquifers are unlikely to be used as groundwater sources, since HPS is removed from the more
potentially productive valley bottom of the Islais Valley to the west. HPS is dominated by bedrock, a
thin alluvial aquifer, a Bay Mud deposit aquitard, and artificial fill. At Site IR-1/21, the artificial fill
(with portions of the debris zone [shown in Appendix A] below the water table) is extremely unlikely
to be developed as a water source. Additionally, HPS has relatively low freshwater recharge because
of its high bedrock elevations compared to other areas. HPS also has a thin, tidally and salinity
affected (seawater intrusibn) alluvial aquifer, which is unlikely to attract or sustain groundwater
development. A more readily accessible and higher quality water is available through the Hetch
Hetchy distribution system.

Human exposure through the ingestion of groundwater is a highly unlikely pathway. Therefore, this

exposure pathway is considered incomplete. However, human exposure through the ingestion of fish

and other aquatic life contaminated with hazardous substances is a potential pathway.
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Humans could also be exposed to some organic chemicals via inhalation if the chemicals volatilized
and migrated into basements, or via dermal contact if the chemicals migrated into San Francisco Bay.
The inhalation pathway does not appear to be complete based on available data. The dermal contact
exposure pathway will be further evaluated as part of the RI/FS process, but will not be evaluated as
part of this EE/CA.

Screening criteria, COCs, and associated areas of concern are identified in Section 2.8.3.
2.8.2 Potential Environmental Impacts

Environmental impacts could occur if groundwater contamination migrates into San Francisco Bay.
Aquatic life living in the bay could be exposed to toxic constituents in the groundwater. This
pathway is likely to be complete because data indicate the A-aquifer is hydraulically connected to the

bay water.
Screening criteria, COCs, and associated areas of concern are identified in Section 2.8.3.
2.8.3 Chemicals of Concern and Areas of Concern

Identifying COCs and target areas for a removal action is a subjective decision process that involves
professional judgement. The guidance for removal actions (EPA 1993) indicates that magnitude of
threat is an important factor for determining the need for a removal action. The Navy believes that
groundwater removal actions at HPS should be undertaken only at areas that present a high magnitude
of threat to current receptors or areas that the Navy feels confident that an action would be
recommended following an RI/FS evaluation. (The ongoing RI/FS process will provide a thorough
evaluation of site-specific conditions that impact both current and future receptors and quantify
potential threats.)

The approach initially proposed by the Navy to identify groundwater that poses a high threat to
surface water, and thus, groundwater that warrants a removal action involved (1) dividing the highest
groundwater concentrations detected in the wells closest to the bay by a factor of 10 to account for
migration and dilution factors, and (2) comparing those levels to the most stringent of ambient water
quality criteria (EPA 1988) and basin plan objectives (RWQCB 1995) for protection of aquatic life.

The regulatory agencies recommended a more conservative approach, specifically, using water
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quality objectives for protection of human health and aquatic life given in the enclosed bay and
estuary plan (SWRCB 1993) to screen the groundwater analytical data. It should be noted that the
enclosed bay and estuary plan has not been adopted by the State of California to date. The Navy is
documenting this initial approach to show that a range of approaches were considered.

To ensure that the broadest possible range of potential contaminants and areas of concern were
considered, the Navy has agreed to us the water board’s suggestion to use the bay and estuary plan
objectives for screening. The Navy proposes that this screening criteria be used in conjunction with
evaluating the magnitude and number of times a contaminant is detected in a monitoring well to
identify areas of concern. During the RI/FS, the Navy will develop site-specific risk assessments
and cleanup goals for use in directing final remediation.

The Navy is concerned that using stringent published toxicity values to identify areas warranting a
removal action may lead to removal action recommendations in areas that would yield no action
decisions after site-specific risk and fate and transport evaluations are completed. The bay and
estuary plan includes provisions for fate and transport evaluations, mass loading allocations, ambient
level considerations, mixing zone calculations, and economic feasibility evaluations. These
considerations are not integrated into the objectives presented in the plan and are not analyzed further
herein because this analysis is beyond the scope of this EE/CA. Site-specific background and fate and
transport evaluations will influence the threat evaluations. Therefore, the Navy believes it may not be
appropriate to use bay and estuary objectives alone to trigger groundwater removal actions at HPS.

Results of the comparison to the screening criteria are presented below. Figures 5 and 6 list the
organic and inorganic constituents that have detections above screening levels and show the
maximum detections above screening levels at each of the Site IR-1/21 wells. To meet the objectives
of this EE/CA, the groundwater contamination detected in samples from groundwater monitoring
wells nearest San Francisco Bay is the area of the most immediate concern. Therefore, the remainder
of this report focuses on seven monitoring wells along the bay shoreline (see Section 2.7.2.2 and
Table 3).

Organic Chemicals

Table 6 identifies chemicals that exceed screening levels and compares maximum groundwater
organic chemical concentrations to the screening criteria. This table shows that PCBs
(Aroclor-1260), benzene, and PAHs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
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ug/L

HUNTERS POINT ANNEX SITE IR-1/21 EE/CA
COMPARISON OF ORGANIC CONTAMINATION IN WELLS NEAREST
THE BAY TO SCREENING CRITERIA

TABLE 6

Notes:

1,3-Dichlorobenzene 2,600 - 13 8 (115 feet)

I 1,4-Dichlorobenzene 64 - 16 7 (50 feet)
Aroclor-1260 0.00007 0.03 54 54 (50 feet)
Benzene 21 - 44 9 (50 feet)
Benzo(a)anthracene 0.013 - 5 5 (55 feet)
Benzo(a)pyrene 0.013 - 3 3 (55 feet)
Benzo(b)fluoranthene 0.013 - 6 6. (55 feet)
Benzo(g,h,i)perylene 0.013 - 3 3 (55 feet)
Chrysene 0.013 - 10 5 (50 feet)
Ethylbenzene 29,000 - 10 10 (115 feet)
Fluoranthene 42 - 13 13 (50 feet)
Fluorene 0.013 - 17.91 3 (55 feet)
Indeno(1,2,3-C,D)pyrene 0.013 - 3 (55 feet)
Methylene chloride 1,600 - 2 (85 feet)
Phenanthrene 0.031 - 2 (50 feet)
Phenol 4,600,000 - .67 6 (50 feet)
Pyrene 0.031 - 10 10 (50 feet)
Tetrachloroethylene 6.9 - 1.5 1 (50 feet)
Toluene 300,000 - 6 2 (85 feet)
Trichloroethylene 92 —~ 3 (130 feet)

= SR

Only compounds detected more than once in samples from any shoreline well are listed in the table and only
compounds that have Bay and Estuary Plan screening data are shown.

The most stringent of water quality objectives for protection of human health and aquatic life in the Enclosed Bay
and Estuary Plan (SWRCB 1993). The human health numbers are based on consumption of fish and do not make
a distinction between fresh and salt water. The aquatic life values are salt water objectives.

micrograms per liter

Data not available
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benzo(g,h,i)perylene, indeno(1,2,3-C,D)pyrene, chrysene, fluorene, phenanthrene, and pyrene] are
present in wells near the bay at levels that exceed screening levels. Figure 5 shows the locations of
these groundwater monitoring wells. Only PCBs are present in wells at levels that consistently exceed

screening levels.

The maximum PCB detection is 54 ug/L and compares to a screening level of 0.00007 ug/L.. PCBs
(Aroclor-1260) have been detected in three wells near the bay above screening criteria:

e TROIMWI-3 (detected four times, 54 ug/L maximum)
e IROIMW43A (detected two times, 37 pug/L maximum)
e JROIMW44A (detected five times, 34 ug/L maximum)

Based on soil samples collected from well location IROIMW43A, it appears that PCBs are present in
the overlying soils at this location. PCBs were detected at 20,000 micrograms per kilogram (ug/kg)
at 1.25 feet bgs and 8,200 ug/kg at 3.75 feet bgs. These soils could be the source of PCB
contamination found in monitoring well IROIMW43A. Soil sample results are not available from well
IR01IMWI-3; however, site maps‘ contained in Appendix A show that monitoring well IROIMWI-3 is
located just downgradient of the debris zone. The borelog shows that well IROIMWI-3 is screened
through traces of refuse, indicating it may actually be located in the outer fringe of the landfill. Since
landfill refuse is extremely heterogeneous, the source of PCBs detected in IROIMWI-3 is likely the
nearby refuse. Well IROIMW44A is located in Site IR-2. Therefore, it is not known whether the
PCBs detected in samples from well IROIMW44A originate from Site IR-2 or Site IR-1/21.

Typically, PCBs exhibit very low solubility in groundwater and are usually immobile. However, at
locations near wells IROIMWI-3, IROIMW43A, and IROIMW44A, hydrogeologic conditions may be
favorable for contaminant migration. Monitoring well IROIMWI-3 was completed through 10 feet of
saturated sand and gravel sediments. Monitoring well IROIMW43A, which is 190 feet southeast of
well IROIMWI-3, was completed through 9 feet of saturated sand sediments. Monitoring well
IROIMW44A, which is 330 feet southeast of IROIMW43A, was completed through 2 feet of saturated
sand sediments. The borelogs from Site IR-1/21 borings are contained in Appendix E. As stated
above, PCBs generally exhibit very low solubility in groundwater. However, PCB cosolvency with

VOCs in groundwater can accelerate PCB migration in groundwater.
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All the PAHSs detected above screening levels are also found in groundwater monitoring wells
IROIMWI-3, IROIMW43A, and IROIMW44A. The following PAHs were detected in monitoring
well IROIMWI-3:

e Benzo(a)anthracene (detected three times, maximum detection 5 ug/L)
e Benzo(a)pyrene (detected three times, maximum detection 3 ug/L)

¢ Benzo(b)fluoranthene (detected three times, maximum detection 6 ug/L)
e Benzo(g,h,i)perylene (detected once, maximum detection 3 ug/L)

e Indeno(1,2,3-CD)pyrene (detected once, maximum detection 3 pg/L)

e Chrysene (detected three times, maximum detection 5 ug/L)

® Fluorene (detected twice, maximum detection 3 ug/L)

¢ Phenanthrene (detected twice, maximum detection 2 ug/L)

e Pyrene (detected three times, maximum detection 10 ug/L)

¢ Fluoranthene (detected three times, maximum detection 13 ug/L)

The following PAHs were detected in monitoring well IROIMW43A:

Chrysene (detected twice, maximum detection 10 ug/L)

¢ Fluorene (detected twice, maximum detection 2 ug/L)

o Phenanthrene (detected twice, maximum detection 4 pg/L)
e Pyrene (detected once, maximum detection 3.4 pg/L)

¢ Fluoranthene (detected once, maximum detection 3.4 ug/L)

The following PAHs were detected in monitoring well IROIMW44A:

¢ Chrysene (detected once, maximum detection 3 ug/L).

Benzene was detected once above the screening level in monitoring well IROIMW38A at a
concentration of 44 ug/L, but the detection appears to be an isolated incident. Benzene was detected
two other times in this well at a concentration of 1 ug/L which is below screening levels. This
monitoring well is located 180 feet from the shoreline. Benzene detected in this well may not pose an

immediate threat to human health or the environment.
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Because benzene was only detected once above screening levels, it is not considered a COC.
Figure 5 depicts an estimated boundary for the plume of organic contaminants with levels that exceed

the screening criteria.

It appears that most of the PCB and PAH detections above the screening criteria are in the southeast
corner near the bay. PCBs were detected in 11 out of the 18 monitoring wells installed in the landfill
(see Figure 5). PCBs were detected in 3 out of the 7 wells near the bay. PAHs were detected in

6 out of 18 wells above screening levels. PCBs in monitoring wells IROIMWI-5, IROIMWI-3,
IROIMWA43A, IROIMW47B, and IROIMW44A have consistent detections of PCBs well above the
screening criteria. The majority of PAHs detected above screening levels are also from these wells.

Therefore, this is an area of concern that warrants a removal action.

No published criteria are available for comparison for several organic chemicals (2,4-dimethyl phenol,
methyl naphthalene, 4-methyl phenol, orthophosphate as P, TPH as diesel, and TPH extractable),
which were detected more than once.

.

In i micals

Table 7 identifies chemicals that exceed screening levels and compares maximum groundwater
inorganic chemical concentrations to the screening criteria. This table shows that detections of

beryllium, copper, lead, nickel, silver, and zinc exceed the screening criteria.

Nickel and copper have been detected in monitoring wells IROIMWI-3, IROIMW38A, IROIMW43A,
and IROIMW48A above screening levels. The maximum detection of nickel out of all four
monitoring wells is 87 ug/L. The maximum detection of copper out of all four monitoring wells is
52.4 pug/L. Nickel and copper have been detected consistently across HPS, and the concentrations
and locations appear to be attributable to background levels. The Navy is currently working with the
regulatory agencies on a separate study to determine Hunters Point Groundwater Ambient Levels
(HGALs). Serpentine bedrock, found below HPS, is a common source of nickel and is also
associated with small deposits of copper (Prinz and others 1978). Based on these factors, nickel and
copper will not be addressed in this removal action because a thorough evaluation of ambient levels is
beyond the scope of this EE/CA. However, nickel and copper will be addressed in the RI/FS

process.
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TABLE 7

HUNTERS POINT ANNEX SITE IR-1/21 EE/CA
COMPARISON OF INORGANIC CONTAMINATION IN WELLS NEAREST
THE BAY TO LEVELS SCREENING CRITERIA

,

" Arsenic - 36 7.6 225

I Beryllium 0.13 - 1.25 2.9

|| Cadmium - 9.3 2.8 2.8
Chromium HI 670,000 - 13.7 23.8
Copper - 29 8.6 52.4
Lead - 5.6 61.2 61.2
Nickel 4,600 83 442 87
Selenium - 71
Silver - 23 1.9 1.9
Zinc - 86 88.5 235

i SIS

Notes:

1

3

Only hazardous substances (defined in 40 CFR 302.4) identified more than once in samples from any
shoreline well are listed in the table. It is inappropriate to base a removal action on one data point.
Only compounds that have Bay and Estuary Plan screening data are shown.

The most stringent of water quality objectives for protection of human health and aquatic life in the
Enclosed Bay and Estuary Plan (SWRCB 1993). The human health numbers are based on consumption
of fish and do not make a distinction between fresh and salt water. The aquatic life values are salt
water objectives.

Metals concentrations are based on analysis of filtered samples.

Data not available

pg/L  micrograms per liter
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Beryllium was detected above screening levels in monitoring wells IROIMW38A, IROIMW44A, and
IROIMWI-7. The maximum concentration was detected in monitoring well IROIMWI-7, at 2.9 ug/L.
This well was sampled four times over two years, and beryllium was detected in one of the four
samples. Beryllium was also detected one out of three times in monitoring well IROIMW38A, and
two out of three times in monitoring well IROIMW44A. Beryllium may pose a potential threat to
human health and the environment near well IROIMW44A.

Lead was detected above screening levels in monitoring well IROIMW48A at a maximum
concentration of 61.2 ug/L. Lead was detected in three out of four samples from this well. The
other two samples showed lead at a concentration of 1 ug/L which is below screening levels.

Because lead was only detected once above screening levels, this metal is not considered a COC. It is

inappropriate to base a removal action on one data point.

Silver was detected in one out of four samples from monitoring well IROIMW48A at 1.9 ug/L, which
is above screening levels. Silver was not detected in any other wells near the bay. Because silver has
been detected only once, this metal is not considered a COC. Again, it is inappropriate to base a

removal action on one data point.

Zinc was detected above screening levels in monitoring well IROIMW43A, IROIMW44A, and
IROIMW48A. The maximum zinc detection was in well IROIMW44A at 235 ug/L.. Zinc was
detected in one out of four samples from well IROIMW48A, four out of four samples from well
IROIMW44A, and three out of four samples from well IROIMW43A. Based on these results,
monitoring wells IROIMW43A and IROIMW44A may pose a threat, and therefore, a removal action

is warranted.

Figure 6 shows the locations of inorganic detections above screening levels in monitoring wells.

§gmmg;y

The only inorganic chemicals consistently detected in the shoreline wells above screening levels are
beryllium, nickel, copper, and zinc. Nickel and copper may be related to serpentine bedrock and are
not considered further as part of this removal action. Nickel and copper will be addressed in the
RI/FS process after HGALSs have been established. Several organic chemicals (PAHs, PCBs, and
benzene) were detected above screening levels in samples from wells near the bay. Only PCBs
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“were detected consistently at concentrations well above screening levels. At the southeast boundary

of the landfill, there are three wells near the bay with consistent PCB detections, wells IROIMW44A,
IROIMWA43A, IROIMWI-3. These three wells represent the target area for this removal action

(see Figure § for the target plume area). These same wells had the PAH detections above screening
levels; two of these wells IROIMW44A and IROIMW43A) had consistent zinc detections above
screening levels; and well IROMW44A had consistent beryllium detections above the screening levels.
The three wells are 250 to 300 feet apart. Since these data points are far apart and because PCBs,
PAHs, beryllium, and zinc are typically not very mobile in groundwater, it is not known whether the
PCBs, PAHs, and zinc are widespread along this 600-foot-long southeastern area. All data supporting
the removal action should be confirmed since the last sampling was conducted in 1992. Therefore,
confirmation data from these three wells were obtained in March 1996, and results indicate that PCB
concentrations have decreased, but not below screening levels. CPT, as well as monitoring well and
HydroPunch (HP) groundwater sampling, will be required to more fully determine lithology and the
extent of groundwater contamination. The groundwater monitoring well sampling is currently
ongoing. The CPTs and HP sampling will be predesign activities (referred to as Phase I) for this
removal action. This EE/CA will evaluate removal alternatives assuming a contaminant profile as
described above.

itional water Analvti

Since the submittal of the draft EE/CA, additional groundwater sampling was conducted on

March 19, 1996 for monitoring wells IROIMWI-3, IROIMW43A, and IROIMW44A. The data are
presented in Appendix G. These data are unvalidated and should be considered preliminary. The
results indicate PCB concentrations in these wells have decreased by one order of magnitude. Since

the 1992 sampling event, nickel and zinc concentrations have increased. A summary of the most

notable results is presented below.

IROIMWI-3 19 28.4
fIROIMW43A[ 32 36.1 | Notdetected | 3.4 8.4 93 |
[IROIMW44A| 19 | Not detected | Not detected | 3.3 19 25 |
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3.0 IDENTIFICATION OF REMOVAL ACTION OBJECTIVES
3.1 REMOVAL ACTION SCOPE

The scope of this removal action is contaminated groundwater containment. This action is not meant
to be a final action for the groundwater at the site. The source of groundwater contamination will be
addressed under subsequent remedial actions, as necessary. An RI/FS will be completed for this
parcel to evaluate long-term remediation goals and strategies. This removal action addresses
groundwater at areas that exhibit CERCLA hazardous substances consistently above screening levels.

Hazardous substances attributed to ambient conditions should not be considered under the scope of
any removal action because ambient levels will not be eliminated through groundwater restoration
activities. Some of the inorganic chemicals appear to be ubiquitous at HPS (for example, nickel
exceeds screening levels at 123 out of 148 wells located within Parcels C, B, and E). Therefore,
some inorganic compounds will not be considered at this time because a thorough evaluation of
ambient levels is beyond the scope of this EE/CA. The ambient levels will be evaluated in the RI/FS

process.
3.2 REMOVAL ACTION OBJECTIVES

The objective of this removal action is to protect human health and the environment from potential
immediate threats posed by groundwater contamination. Threats to human health may result from
exposure through ingestion of fish and other aquatic life. Threats to the environment may result from
exposure to groundwater through migration into San Francisco Bay. The removal action is intended
to advance thé status of the groundwater contaminated areas toward remediation. The specific
objective of this EE/CA report is to accomplish the following:

e Summarize and evaluate the current knowledge of the extent of contaminated groundwater
at Site IR-1/21
e Identify and evaluate potential removal action alternatives
' Provide a basis for selecting a recommended removal action alternative

e Satisfy administrative record requirements for documenting the removal action alternative
evaluation and recommendations
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The overall goal of the Site IR-1/21 groundwater removal action is to reduce the risks to human
health and the environment from the contaminated groundwater. The specific objective is the

following:

* Prevent groundwater with contaminant levels detected consistently above screening criteria
(see Sections 2.8.1 and 2.8.2) from migrating into San Francisco Bay.

A removal action that will be compatible with future remedial actions planned at HPS will be
considered. Parcel E overall remediation has not yet been defined. The Navy has not begun the FS
for Site IR-1/21. However, presumptive remedies for landfill closures consist of containing landfill

contents and preventing migration of contamination.
3.3  APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

The NCP states that "removal actions. . . shall to the extent practicable considering the exigencies of
the situation, attain applicable or relevant and appropriate requirements under federal environmental
or state environmental or facility siting laws" (40 CFR Section 300.415[i]). This section provides an
overview of potential ARARs and discusses the identification of ARARs and to be considered (TBC)
guidance for Site IR-1/21 groundwater. Final ARARs will be presented in the action memorandum
issued by the Navy for this removal action. The ARARs identified are for on-site actions. Off-site
actions (such as, disposal of soil and discharges to the sanitary sewer) will comply with applicable

requirements.

The purposes of this ARAR evaluation are to identify and evaluate potential federal and state ARARs
and to set forth the Navy’s determinations regarding those potential ARARs for each removal
alternative addressed in the EE/CA for the Site IR-1/21 groundwater removal action.

3.3.1 Identification of ARARSs

ARARSs are generally divided into three categories: chemical-specific, location-specific, and
action-specific. The sections below discuss federal and state ARARs that are potentially applicable to
the Site IR-1/21 removal action. Table 8 summarizes potential location- and action-specific ARARs
based on current site data. ARARs are discussed more specifically in Section 5.0 with respect to

each alternative.
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Endangered Species Act of 1973;

TABLE 8

HUNTERS POINT ANNEX
SITE IR-1/21 EE/CA
POTENTIAL LOCATION- AND ACTION-SPECIFIC ARARs

management programs.

coastal zone, these requirements would be
applicable.

These legislation requires action to conserve | These requirements are relevant and 16 USC 1536(a);
California Fish and Game Code | endangered or threatened species, including appropriate to the removal action because Fish and Game Code 2014, 2080,
consultation with the Department of Interior. | vegetation provides a suitable habitat for the |and 1900 et seq., 2090 - 2096
salt marsh harvest mouse, which is classified
as both a Federal and state endangered
species.
Protection of Wetlands This legislation requires action to minimize Salt marsh habitats were identified along the | 40 CFR Part 6, Appendix A and
the destruction, loss, and degradation of bay margin at Site [R-1/21. Therefore, this | Executive Order 11990 40 CFR
wetlands. requirement is an ARAR for any actions that | 6.302
may impact these areas.
Coastal Zone Management Act; | These legislation require that activities be Site IR-1/21 is in a coastal zone. For any Section 307(c) of 16 USC §§1451
California Coastal Act of 1976 conducted in a manner consistent with State removal action involving discharge in the et seq. 15 CFR 930 and 923.45;

14 CCR 13001-13600

Resource Conservation and
Recovery Act (RCRA)

This legislation outlines the requirements for

the transportation, storage, and disposal of
defined hazardous wastes. The regulations

of hazardous wastes in corrective action
management units and temporary treatment
units. The state of California has an
authorized RCRA program.

include standards to accommodate treatment

Some of the wastes that may be handled
during any removal action at Site IR-1/21 may
be hazardous wastes. The specific
requirements that may be applicable will
depend on the wastes handled and the
technologies used.

22 CCR, Division 4.5

San Francisco Bay Area Air
Quality Management District
Rules and Regulations

Notes:

These rules and regulations pertain to
stationary sources of air emissions. Rules
address visible emissions prohibition,
incinerator standard, nuisance, and
compliance with ambient air emission
standards and other standards.

—

ARAR applicable or relevant and appropriate requirement
CFR Code of Federal Regulations

USC  United States Code

I Y

The substantive requirements are applicable to
alternatives that generate and manage on-site
any materials that have the potential to emit
air pollutants, such as soil piles.

e e e

8
I EE AN = =N

San Francisco Bay Area Air Quality
Management District Regulation 8,
Rule 40, Soil Pile Emissions
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33.1.1 Chemical-Specific ARARs

Chemical-specific ARARs are health- or risk-based numerical values or methodologies that, when
applied to site-specific conditions, result in the establishment of numerical cleanup values. These
values establish the acceptable amount or concentration of a chemical that may be found in, or
discharged to, the ambient environment.

The scope of the removal action does not include groundwater or adjacent surface water restoration;
rather the action is only for containment. Therefore, it is beyond the scope of this removal action to
identify chemical-specific ARARs. During the RI/FS, chemical-specific ARARs will be identified.
ARARs will be identified for on-site activities, but not for off-site activities, such as discharge to the
POTW.

3.3.1.2  Location-Specific ARARs

Location-specific ARARs are restrictions on the concentrations of hazardous substances or on the
conduct of activities solely because they are in specific locations. Special locations include flood
plains, wetlands, historic places, and sensitive ecosystems or habitats. Site IR-1/21 may include both
wetlands and sensitive habitats. Pickleweed has been observed at the margins of Site IR-1/21.
Pickleweed provides habitat for the salt marsh harvest mouse, which is a federal threatened and
endangered species. Therefore, the Endangered Species Act, Executive Order 11990 Section 404 of
the Clean Water Act (CWA) (Protection of Wetlands), and the California Fish and Game Code are
potential location-specific ARARs for Site IR-1/21 removal actions. However, potential wetland areas
are shown in Figure 7. In addition, because Site IR-1/21 is adjacent to San Francisco Bay, coastal
zone requirements may be location-specific ARARs for removal actions. Table 8 summarizes
potential location-specific ARARs for this removal action based on current site data. '

3.3.1.3  Action-Specific ARARs

Action-specific ARARs are technology- or activity-based requirements or limitations on actions taken
with respect to hazardous substances. These requirements are triggered by the particular remedial
activities selected. Action-specific ARARs do not in themselves determine the remedial alternative;
rather, they indicate how a selected alternative must be implemented. Therefore, because
action-specific ARARs depend on the action selected, they will be evaluated in greater detail after
alternatives have been developed (see Section 5.0). Table 8 lists potential action-specific ARARs for
the alternatives discussed in Section 5.0.
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The substantive requirements of the Resource Conservation and Recovery Act (RCRA) are potential
ARARSs for removal actions. The state of California has been authorized by EPA to implement the
hazardous waste program; therefore, RCRA citations reference the CCR. Construction activities may
generate waste materials, such as excavated soils. The manner in which these materials are handled
will depend on the nature of the materials. Materials will first be characterized, for example, as
hazardous or solid wastes. Excavated soils or extracted groundwater may exceed toxicity -
characteristic hazardous waste levels. Therefore, in accordance with EPA’s contained-in policy, the
soil and groundwater will be managed as hazardous waste until it no longer contains the hazardous
waste (that is, no longer exhibits the toxicity characteristic). Any on-site management of a hazardous
waste or material that contains a hazardous waste will meet the appropriate substantive requirements
of CCR Title 22, Division 4.5.

San Francisco Bay Area Air Quality Management District (BAAQMD) Rules, Regulation 8, Rule 40
is a potential ARAR for removal action alternatives that generate soil piles that may aerate and release

emissions.

Removal actions often include a discharge, such as treated or untreated groundwater or air emissions.
The requirements that are relevant and appropriate are determined by the substance being discharged
and the destination of the discharge. The potential discharges and associated requirements are listed
in Table 8 and discussed in Section 5.0.

4.0 REMOVAL ACTION ALTERNATIVES

Removal action alternatives can be developed only after technology options are evaluated and
screened. The most applicable options are then assembled into removal action alternatives.
Section 4.1 provides the technology screening. Section 4.2 identifies the removal action alternatives.

4.1 TECHNOLOGY SCREENING

The primary technologies available for reducing groundwater contaminant migration are impermeable
barriers, groundwater extraction followed by treatment, and permeable treatment walls. Process
options under each of these technologies are discussed in the following sections. For the technology
screening, it is assumed that the removal action will be operated for 3 years. It is assumed that

3 years of operation will be required until a regional approach to groundwater contamination can be
adopted, which will occur after the Parcel E RI/FS is complete.
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4.1.1 Impermeable Barriers

Impermeable vertical barrier technologies include slurry walls (using conventional excavation or deep
soil mixing), grout injection, and sheet piling walls. Vertical barriers using slurry mixtures are
composed of low-permeability material such as sodium bentonite or bentonite soil mixtures (with
hydraulic conductivity ranging from 1E-08 centimeters per second [cm/sec] to 1E-05 cm/sec). Each
of the three barrier types is usually placed perpendicular to groundwater flow and penetrate to the
depth of a naturally occurring aquitard to contain one or more hydrostratigraphic zones beneath the
site.

4.1.1.1 Slurry Walls

Typical slurry walls are composed of soil-bemonite or cement-bentonite mixtures. Based on vertical
positioning, walls are either "keyed" into a low-permeability formation below the aquifer, or placed to
only intercept the upper portion of the aquifer. This latter type is commonly referred to as a
"hanging" slurry wall.

Slurry wall construction requires excavating (sometimes blindly) a trench through a bentonite-water
slurry or a biopolymer slurry, depending on trench wall stability and the intended use of the trench
following excavation. After excavating through a bentonite-water slurry, the trench is solidified
(forming an impermeable wall) by backfilling with a mixture of bentonite and soil (or bentonite and
cement). In some cases, cement can be mixed with the bentonite slurry during excavation, which will
subsequently solidify forming the impermeable wall in situ. In addition, if the depth of the trench is
pot excessive and the trench will remain open during excavation, it may be excavated without slurry
and subsequently backfilled with a soil-bentonite mixture, cement-bentonite mixture, or cement.
These backfilled trenches are typically referred to as a soil-bentonite (SB) trench or wall or a
cement-bentonite (CB) trench or wall. SB walls have poor performance in the presence of high

concentrations of electrolytes (salts), such as sodium, calcium, and sulfates in the groundwater.

Near the shoreline of Site IR-1/21, the average depth to Bay Muds is approximately 15 feet bgs. The
Bay Muds would be an effective aquitard to "key” a slurry wall into and would effectively
complement a slurry wall. Slurry walls also have relatively low costs compared to grout curtains and

sheet piling. Therefore, slurry walls will be retained for further consideration.
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In specific cases where containment and extraction are required in the same trench (for example due
to spatial constraints), a biopolymer slurry can be used during excavation. Interconnected
containment panels can then be lowered through the slurry to the required depth, and permeable
gravel backfill added upgradient of the containment panels, displacing some slurry. The remaining
slurry within the backfill can be biodegraded with specific "breaking" agents, which are circulated
through the permeable trench gravel during development to remove all remaining biopolymer slurry
and to remove fines within the gravel backfill. At Site IR-1/21, containment and extraction are not
required in the same trench, as space constraints are not present. However, this technology may be
cost-effective because containment and extraction are achieved by only one trench; therefore, it will
be considered further.

4.1.1.2 Grout Injection

Grouting is the process of injecting a liquid, slurry, or emulsion under pressure into the soil. The
fluid injected will distribute from the point of injection to occupy available pore spaces. Over time,
the injected fluid will solidify, thus resulting in a decrease in the original soil permeability and an

increase in the soil-bearing capacity.

There are two types of grouts: particulate and chemical. Particulate grout consists of water plus
particulate material that will solidify within the soil matrix. Chemical grout usually consists of two or

more liquids that will gel when they come in contact with each other.

Grout injection is limited to granular types of sbils that have a pore size large enough to accept grout
fluids under pressure yet small enough to prevent significant (post-grouting) permeability. The
existence of coarse materials with potentially large pore size at the shoreline indicates that grout
curtains may not be effective. In addition, construction of an impermeable "curtain” is costly due to
the required number of closely spaced drill holes. Therefore, grout curtains will not be considered
further.

4.1.1.3  Sheet Piling

Sheet piling cutoff walls are constructed by driving lengths-of interlocking steel sheets into the ground
using a pneumatic or steam-driven pile driver to form a thin impermeable barrier to groundwater or

contaminant flow. The effectiveness of sheet pile walls in containing contaminants depends on the
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seal established between interlocking sheets. Initially, typical sheet piles are not totally impermeable
because of small gaps in the connections. Over time, these gaps are closed as groundwater flow
carries fine particles into the gaps and clog them. Specialized sheet pile is available that uses
groutable interlocking joints; the joints are pressure grouted after the sheet piles are installed.

Installation is relatively simple. The steel sections are assembled (usually in pairs) before being
driven into the ground. Lengths of sheet piles range as necessary, typically between 4 and 40 feet,
and their widths range between 15 and 24 inches. The sections are then driven into the ground using
a pile hammer hanging from a crane guided by an alignment template on the ground. After the piles
have been driven to the desired depth, the remaining aboveground portions are cut off. Pile driving
requires a relatively uniform, loose soil profile free of boulders and large refuse or debris for ease of

construction, and utilities must be removed prior to installation.

No excavation is required for sheet piling; therefore, complications with trenching are avoided. In
addition, corrosion protection (coating) is available for sheet piles. Therefore, sheet piling can be
more permanent than a slurry wall and can provide containment for a long period of time. Also,
although sheet piling is typically more expensive than a slurry wall, sheet pile sections are reusable
and more durable. Available soil boring data indicates that the subsurface area along the proposed
containment wall alignment is free of boulders and large debris. Sheet piling will be considered
further.

4.1.1.4  In Situ Deep Soil Mixing

Subsurface impermeable walls can be constructed by mixing soil in situ with a cement or bentonite
slurry. The soils are mixed in situ by multiple-shaft augers equipped with injection ports. As the
augers are driven down into the subsurface, slurry is injected into the subsurface through the ports.
The augers mix the slurry with soil to form a cement column. Multiple columns are then constructed
side by side to form a barrier wall. This technology is typically suited for applications that require
containment at depths of 50 to 60 feet. In situ soil mixing is usually not cost-effective at shallow
depths such as those found at Site IR-1/21. Therefore, the deep soil mixing technology will not be
considered further.

IR R =
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4.1.2 Groundwater Extraction

Groundwater extraction systems are used to remove contaminated groundwater for treatment, as well
as for groundwater containment. These systems manipulate the subsurface hydraulic gradient through
withdrawal of water. By controlling the movement of groundwater, groundwater extraction systems
can control and extract subsurface contamination. Analysis of available information on Site IR-1/21
indicates a containment option using groundwater extraction wells would likely result in a high
proportion of bay water being extracted along with the contaminated water emanating from the
landfill. This would have the undesirable effect of diluting the contamination and adding significantly
to the water volumes for disposal. Additionally, the extraction system would enhance salt water
intrusion and possibly call for detailed studies to assess effects on wetlands and bay and estuary
issues. For these reasons, containment using groundwater extraction wells will not be considered -
further. However, groundwater extraction may be considered in combination with subsurface
containment walls. There are two common methods used to extract groundwater; extraction wells and
interceptor trenches. These two collection/extraction options are considered below.

4.1.2.1 Extraction Wells

There are two general types of extraction well systems: well point systems and deep well sysieins.
Well point systems involve a number of closely spaced, shallow wells connected by a header pipe,
which is connected to a centrally located suction-lift pump. Well points are specially made well
screens that are typically 1.5 to 3.5 inches in diameter. Well point screens can be made of heavy
wire mesh, continuous wire, slotted plastic, or perforated plates. Well points can be installed using a
variety of methods including jetting and driving. The maximum drawdown obtainable by suction-lift
pumps is about 25 feet. Therefore, well point systems are best suited for shallow aquifers where
extraction is not needed below more than 15 to 20 feet bgs. Well point systems are versatile and are
effective in most hydraulic conditions. Well points are relatively inexpensive even when closely
spaced. A normal well-point spacing is 5 to 10 feet and a normal range of capacity is 0.1 gallons per
minute (gpm) to 25 gpm per point. At Site IR-1/21, well points would be suitable since extraction is
not needed below more than 15 to 20 feet bgs. Therefore, well points will be retained for further
consideration.

Deep well systems are used for greater depths and are usually pumped individually. Deep well
systems usually require installing several wells at a site which are pumped at specified rates to collect
groundwater. Well design and installation techniques vary. Extraction wells are typically installed
with hollow-stem augers and are constructed with 4- to 6-inch polyvinyl chloride (PVC) casing and
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screen. The well screen is surrounded by a filter pack, which is sealed above with bentonite.
Submersible pumps are typically used with deep well systems. Deep well systems are better suited
for homogeneous aquifers with high hydraulic conductivities and where large volumes of water may
be pumped. A normal well spacing is greater than 50 feet and a normal range of capacity is 25 to
3,000 gpm per well. The key hydrologic parameters that control the size and shape of the capture
zone formed during groundwater extraction are pumping rate, aquifer thickness, hydraulic
conductivity, and hydraulic gradient. Because these aquifer parameters can vary rapidly across a site,
capture zones may be very different for similarly constructed wells pumping at similar rates. The
effectiveness of a remedial system based on groundwater extraction using extraction wells depends on
the number and placement of the extraction wells. A heterogeneous aquifer zone can make prediction
of capture zone size and shape unreliable. Simple analytical equations as well as sophisticated
numerical modeling may not yield results that reflect actual site conditions. Using well points
minimizes the influence of heterogeneous aquifer conditions. Well points can be manifolded at
gfound surface and flow rates and capture zones can be more easily manipulated due to the close
spacing. This manipulation can reduce the amount of water requiring treatment. Therefore, because
(1) pumping is only needed 20 feet bgs, (2) well points are inexpensive and easy to install, and

(3) well points are more versatile, deep extraction wells will not be considered further.

4.1.2.2  Interceptor Trenches

An interceptor trench is constructed by excavating a trench and laying a perforated pipe along the
trench bottom. The pipe is sloped toward a sump and the trench is backfilled with a porous material
(usually gravel) to allow gravity flow collection of the groundwater. Interceptor trenches can also be
equipped with aboveground suction pumps to remove groundwater. These drains generally function
similar to a continuous line of extraction wells. They create a continuous zone of depression and
cause groundwater to flow toward the subsixrface drain. Subsurface drains can perform many of the
same functions as extraction wells. However, drains may be more cost-effective than extraction well
systems at sites with low or variable hydraulic conductivity and where pumping systems cannot
provide a continuous hydraulic barrier.

Interceptor trenches are effective for collection of groundwater, although clogging can be a problem
from siltation. Filters can be installed to minimize clogging of pipe intake holes by fine particles.
Also, high concentrations of iron and manganese in the groundwater can cause clogging from the
buildup of insoluble compounds. Construction of interceptor trenches can be difficult because it
requires excavation in saturated zones. Additional difficulties arise due to the depth of excavation and
the physical impediments at and near the surface. Complex lithology and hydrogeology of an aquifer
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zone can further complicate the construction of interceptor trenches. However, a new trenching
technology (biopolymer slurry drainage trench technique) is available that could mitigate many
complexities. Therefore, interceptor trenches will be retained for further evaluation.

4.1.3 Groundwater Treatment

Extracted groundwater must be treated or disposed of. Groundwater will be extracted temporarily

(3 years estimated) during the removal action until a regional approach to groundwater contamination
is adopted. The expected flow rate will be low (30 gpm), and levels of contaminants are fairly low.
HPS has a sanitary sewer system that will accept long-term discharges of groundwater. According to
the basin plan RWQCB 1995), sanitary sewer discharge is preferred over a storm sewer discharge.
Reuse is the highest discharge option but no viable reuse options for treated groundwater have been
identified at HPS. Therefore, extracted groundwater will be discharged to the sanitary sewer system
and specific technologies to treat extracted groundwater will not be evaluated in detail in this EE/CA.
During the Parcel E RI/FS, detailed groundwater and disposal options can be evaluated and
implemented to address the regional VOCs, SVOCs, PCBs, and metals that may require treatment
before disposal.

Sanitary sewer influent criteria have been reviewed to determine whether contaminated groundwater
from the Site IR-1/21 shoreline would be accepted without pretreatment. Table 9 provides a
comparison of sanitary sewer influent limits to maximum detections from wells in the removal action
area (wells IROIMW1-3, IROIMW43A, and IROIMW44A). The table shows that contaminant
concentrations detected in groundwater are considerably lower than sanitary sewer influent criteria.

The POTW has been contacted and verified it would accept groundwater that meets the influent limits
in Table 9 (PRC 1996b).

4.1.4 Permeable Treatment Walls

Permeable walls are trenches or rows of wells constructed perpendicular to the contaminated
groundwater flow to establish an in situ reactive zone in the contaminated aquifer. The groundwater
is treated as it flows through the wall. This technology relies primarily on natural groundwater flow
patterns to bring the groundwater into contact with the reactive zone of the permeable wall. The
permeable wall is placed at the leading edge of a plume to reduce the potential for further
contaminant migration.
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TABLE 9

HUNTERS POINT ANNEX SITE IR-1/21 EE/CA
COMPARISON OF SANITARY SEWER INFLUENT REQUIREMENTS TO
GROUNDWATER CONTAMINANT CONCENTRATIONS
IN PROPOSED EXTRACTION AREA'

pH (pH units)

| Dissolved sulfides | 500 NA

"Hydrocarbon oil and grease 100,000 NA
Total recoverable oil and grease 300,000 NA

{| Total suspended solids — NA
Chemical oxygen demand — NA
Arsenic (total) 4,000 7.2
Cadmium (total) 5,000 ND
Chromium (total) 5,000 22.9
Copper (total) 4,000 21.9
Lead (total) 1,500 . ND
Mercury (total) 50 ND
Nickel (total) 2,000 74.7
Silver (total) 600 ND
Zinc (total) 7,000 235
Phenols 23,000 67
Cyanide (total) 1,000 NA
Flashpoint (degrees Centigrade [°C]) 60°C NA
Benzene 500 14
Carbon tetrachloride 500 ND
Chlordane 30 ND
Chlorobenzene 100,000 13
Chloroform 6,000 ND
0-Cresol 200,000 NA
m-Cresol 200,000 NA
p-Cresol 200,000 NA
Cresol - 200,000 NA
2,4-D 10,000 NA
1,4-Dichlorobenzene 7,500 16
1,2-Dichloroethane 500 ND
1,1-Dichloroethylene 700 ND
2,4-Dinitrotoluene 130 ND
Endrin 20 ND
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b TABLE 9 (Continued)
HUNTERS POINT ANNEX SITE IR-1/21 EE/CA
' COMPARISON OF SANITARY SEWER INFLUENT REQUIREMENTS TO
GROUNDWATER CONTAMINANT CONCENTRATIONS
I IN PROPOSED EXTRACTION AREA'
' | Heptachlor (and its epoxide) ND
" Hexachlorobenzene 130 ND
' | Hexachlorobutadiene 500 ND
Hexachloroethane 3,000 ND
Lindane 400 ND
l Methoxychlor 10,000 ND
Methyl ethyl ketone ~ 200,000 ND
l Nitrobenzene 2,000 ND
Pentachlorophenol 100,000 ND
Pyridine 5,000 ND
l Selenium 1,000 ND
Tetrachloroethylene 700 1.5
. Toxaphene 500 ND
Trichloroethylene 500 ND
2,4,5-Trichlorophenol 400,000 ND
l 2,4,6-Trichlorophenol 2,000 ND
2,4,5-TP (Silvex) 1,000 ND
l Vinyl chloride 200 ND
Antimony or antimony compounds 15,000 27.1
Arsenic or arsenic compounds 5,000 7.2
l Asbestos NA NA
Barium or barium compounds (excluding barite) 100,000 789
l Beryllium or beryllium compounds 750 0.32
Cadmium or cadmium compounds 1,000 ND
Chromium (VI) compounds 5,000 ND I
I Chromium or chromium (III) compounds : 5,000 | 22.9 ||
Cobalt or cobalt compounds 80,000 9.7 |
Copper or copper compounds 25,000 21.9 “
. Fluoride salts 180,000 1 "
Lead or lead compounds 5,000 ND
Mercury or mercury compounds 200 ND II
Molybdenum or molybdenum compounds 350,000 18.2 ll
Nickel or nickel compounds 20,000 87
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TABLE 9 (Continued)

HUNTERS POINT ANNEX SITE IR-1/21 EE/CA
COMPARISON OF SANITARY SEWER INFLUENT REQUIREMENTS TO
GROUNDWATER CONTAMINANT CONCENTRATIONS
IN PROPOSED EXTRACTION AREA'

Notes:

! Groundwater quality in extraction area is the maximum concentration from wells IROIMWI-3,
IROIMW43A, and IROIMW44A. '
2 Metals concentration are based on filtered samples.

ND  Not detected
NA  Not available
pg/L  micrograms per liter

[ Selenium or selenium compounds 1,000 3 l
Silver or silver compounds 5,000 ND ’
Thallium or thallium compounds 7,000 ND f
Vanadium or vanadium compounds 24,000 24.7 % .
“ Zinc or zinc compounds 250,000 235
Aldrin 140 ND f
Chlordane 250 ND I .
DDT, DDE, DDD 100 ND
2,4-Dichlorophenoxyacetic acid 10,000 ND I
Dieldrin 800 ND
Dioxin (2,3,7,8-TCDD) 1 NA
Endrin 20 ND l
Heptachlor 470 ND
Kepone 2,100 ND .
Lead compounds, organic - ND
Lindane 400 ND
Methoxychlor 10,000 ND I
Mirex 2,100 ND
Pentachlorophenol 1,700 ND | I
Polychlorinated biphenyls (PCBs) 5,000 54 |
Toxaphene 500 ND
Trichloroethylene 204,000 ND l
2,4,5-Trichlorophenoxypropionic acid 1,000 ND l
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Permeable walls can be categorized based on the contaminant removal process that is optimized in the
reactive zone. Three primary processes are: physical (such as adsorption or volatilization), chemical
(such as reductive dehalogenation), and biological (such as aerobic degradation). Each of these types
of reaction cells is discussed below. ‘

4.1.4.1  Physical Reaction Walls

In situ reaction cells that rely on physical adsorption have short lives resulting from saturation of cell
materials. Based on groundwater turbidity results, cell saturation could be reached before the period
of performance of the removal action. Cell material replacement requires retrenching, and the
extracted bed material is difficult to regenerate because it mixes with soil during excavation. This
technology would be difficult to implement because of cell replacement. Any technology that relies
on repeated trenching becomes prohibitively expensive. Therefore, physical adsorption will not be
considered further. Another physical process that can be used to remove contaminants from
groundwater is volatilization. However, PCBs are not volatile. Therefore, these technologies will
not be considered further.

4.1.4.2 Chemical Reaction Cells

In situ reaction cells that rely on chemical reactions can be effective for treating chlorinated
compounds. This technology will not reduce petroleum-related constituents. Metal-induced
dehalogenation of organic molecules has been studied for a number of years. Dehalogenation is the
elimination of a halogen such as a chlorine atom from a chlorinated alkane or alkene. The process is
controlled by the oxidation-reduction (redox) potential of a zero-valence metal and the relatively
oxidized condition of halogenated organic compounds. Although a variety of metals could be used in
this process, iron is the metal of choice in environmental applications due to its low cost and nontoxic
characteristics. Therefore, this technology will be referred to as the iron curtain.

In the iron curtain application, the metallic iron particles create a highly reducing environment in the
immediate vicinity of the particles. As contaminated groundwater flows around these particles, the
halogen-hydrocarbon bonds become unstable, and nontoxic halogen ions are released to the
groundwater. The resulting hydrolyzed hydrocarbon is nontoxic, or of lower toxicity, and its
persistence in the groundwater is limited by rapid natural degradation. However, the iron curtain
technology has not been demonstrated to be effective to remediate PCBs. Therefore, this technology
will not be considered further.
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4.1.4.3  Biological Reaction Cells

Biological treatment uses microorganisms to transform harmful chemicals into less toxic compounds.
Organic constituents in the water come into contact with the microorganisms, are used as food, and
are oxidized to carbon dioxide and water. As microorganisms use the organic compounds, they
reproduce and grow. Biological reaction cells use the permeable cell to enhance the introduction of
dissolved substances (for example, nutrients, a soluble carbon source, and oxygen) into an aquifer.
These substances can be introduced using a trench or well series configuration. The injected
substances are dispersed as the grouhdwater moves out of the permeable wall into the aquifer
material, establishing a bioactive zone. The degradation does not occur within the reaction wall;
rather, it occurs in the aquifer material downgradient from the cell, in the bioactive zone. Time is
required after the cell is installed for the microbial population to adapt to the new conditions and
establish an effective population.

Chlorinated hydrocarbons such as PCBs are more efficiently degraded in anaerobic environments
(using reductive dehalogenation mechanisms). Therefore, substances that promote anaerobic activity
could be injected (such as soluble carbon substrates capable of consumption by aerobic and anaerobic
microbes).

This option is innovative and is currently being studied (Devlin and Baker 1994). The effectiveness
of this system depends on the biodegradability of PCBs, the characteristics of the aquifer (whether it
will promote dispersion), level of contaminants initially present in the groundwater, and the
remediation level to be achieved. The implementability of this option is related to the ability to build
trenches and the acceptability of injecting the necessary substances into the aquifer. Therefore,
detailed treatability studies would first be required to evaluate both the effectiveness and
implementability of bioremediating PCBs. Implementing treatability studies does not allow for
completing the removal action in a timely manner. In addition, the capital costs are moderately high.
Therefore, biological reaction walls will not be considered further.

4.2 IDENTIFICATION OF REMOVAL ACTION ALTERNATIVES
Based on the screening presented in Section 4.1, altemativés have been developed for the removal

action at Site IR-1/21 assuming the PCB and PAH contamination is widespread in the southeast
portion of the site. These alternatives are:
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¢ (Containment with Sheet Piling, Groundwater Extraction with Well Points, Discharge to
the Sanitary Sewer

e Containment with Slurry Wall, Groundwater Extraction with Well Points, Discharge to
the Sanitary Sewer

¢ Containment and Extraction with a Biopolymer Slurry Trench, Discharge to the Sanitary
Sewer.

5.0 ANALYSIS OF REMOVAL ACTION ALTERNATIVES

Each alternative is described in the following sections and is evaluated based on effectiveness,

implementability, and cost. For comparison, the no action alternative is also evaluated.

To evaluate effectiveness, consideration is given to the overall protection of human health and the
environment; compliance with ARARs and other guidance; and both the long- and short-term
effectiveness of the alternative. Evaluation of the implementability of each alternative included
consideration of technical feasibility, commercial availability, administrative feasibility, and public

acceptance.

The cost evaluation is based on estimates for capital costs and annual operation and maintenance
(O&M) costs. Capital costs include the costs for materials, construction, equipment, mobilization,
and decommissioning. O&M costs include equipment rental, labor, analytical costs, transportation,
and disposal costs. For this analysis, it has been assumed that all operations will be conducted by
contractors at a labor cost of $24/hour for operators and technicians. The cost estimates are
comparative estimates with +50/-30 percent accuracy. A present worth has been calculated for each
based on a 4 percent interest rate. The present worth analysis provides a single figure representing
the amount of money that, if invested in the base year and dispensed as needed, would cover all cost
associated with the alternative. The present worth calculation normalizes alternatives that have

differing operating lifetimes to facilitate comparisons.

5.1 ALTERNATIVE 1: NO ACTION

5.1.1 Description

Under this alternative, no removal action would be implemented.
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5.1.2 Effectiveness

At Site IR-1/21, PCBs, PAHs, and zinc (detected in samples from wells near the bay) were the only
chemicals detected above the screening criteria that may pose an immediate threat to human health
and the environment. Additional groundwater sampling is needed to confirm that this contamination
is widespread and migrating toward San Francisco Bay. If additional groundwater data indicate that
the contamination is localized and that hydraulic conductivity is limiting contaminant migration, a
removal action may not be necessary. However, if additional data indicate widespread contamination,
the no action alternative would not be effective in limiting migration toward the bay. Overall
protection of human health and the environment and compliance with ARARs would not be achieved
if contamination is widespread.

5.1.3 Implementability

The no action alternative would be technically implementable. However, the no action alternative
may not be acceptable to the state (or other support agencies) and the community.

5.1.4 Cost

This alternative would include groundwater monitoring costs and additional field work. However, the
costs for groundwater monitoring and field work are similar among all of the alternatives. Therefore,
the cost opinions given in this EE/CA are for comparative purposes, no groundwater monitoring costs
or field work costs will be presented for any alternative. On that basis, this alternative has no costs.

52  ALTERNATIVE 2: SHEET PILING, GROUNDWATER EXTRACTION, SANITARY
SEWER DISCHARGE :

5.2.1 Descriptioh

Alternative 2 includes containment with sheet piling, groundwater extraction with well points, and
discharge to the sanitary sewer. Based on borelogs from borings drilled near the shoreline, it is
estimated that sheet pile would need to be driven to an average depth of 15 feet bgs to key into Bay
Mud. Table 10 shows the depth to Bay Muds for 16 borings along the shoreline. Based on current
monitoring well data, approximately 600 feet of sheet pile would be needed. This estimate will be
revised following additional field work. Figure 7 shows the estimated location of a containment wall

to be implemented under this removal action.
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TABLE 10

HUNTERS POINT ANNEX SITE IR-1/21 EE/CA
DEPTH TO BAY MUD NEAR SHORELINE

Note:

bgs  below ground surface

i

i

i

.  IRO1BOG4 | 15
I IROIMWI-8 70 greater than 12.5

l IROIMWB060 150 9

I IRO1B273 150 12.5
IROIMWI-7 85 greater than 13 "

I IROIMWS53B 130 9.5 |
IROIMW48A 125 18 |

' IROIMW38A 180 20 |
IRO1B036 125 15

. IRO1B039 90 20
IRO1B275 180 26

l IROIMWI-3 55 greater than 17
IROIMW43A 115 22.5

l IROIMWA47B 130 13 u
IRO1B045 235 6.5 |

l IROIMWA44A 130 15 H

i

i

1
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Upgradient from the sheet piling wall, well points would be installed to extract groundwater and
maintain an inward gradient from the bay. By maintaining an inward gradient from the bay to the
landfill, contaminant migration into the bay will be minimized. A 20-foot spacing should be adequate
for well points since saturated permeable sediments frequently have been found along the shoreline.
Therefore, it is assumed that 30 4-inch diameter steel well points would be installed to a 15-foot depth
bgs under this alternative. It is also assumed that 1 gpm can be sustained from each well point; At
ground surface, the well points would be piped into 8 common header. At least two 15 gpm suction
pumps would be located at the common header to extract groundwater. Groundwater would be
pumped to the sanitary sewer. At Site IR-1/21, there is a sanitary sewer line near Building 810,
approximately 900 feet from a well-point collection header location. Therefore, additional pumps
would be required to transfer 30 gpm of water to the sanitary sewer. Sanitary sewer influent criteria
have been reviewed to determine whether contaminated groundwater from the southeast corner of
Site IR-1/21 would be accepted without pretreatment. Table 9 in Section 4.1.3 provides a comparison
of sanitary sewer influent limits to maximum detections from wells in the removal action area (wells
IROIMW1-3, IROIMW43A, and IROIMW44A). The table shows that contaminant concentrations
detected in groundwater are considerably lower than sanitary sewer influent criteria. The POTW has
indicated that the plant could handle the proposed discharge (PRC 1996b). The Navy would have to
obtain a discharge permit from the POTW.

5.2.2 Effectiveness

Alternative 2 should provide an effective barrier to contaminant migration into San Francisco Bay.

By installing a relatively impermeable sheet piling barrier into Bay Muds and extracting groundwater,
an inward gradient toward the landfill should be easily maintained. The sheet piling barrier would
prevent large amounts of San Francisco Bay water from being pumped and treated, thereby
minimizing costs. In addition, the sheet piling barrier combined with groundwater extraction should
reduce contaminant migration into the bay. Therefore, Alternative 2 should provide overall protection
of human health and the environment and reduce toxicity, mobility, and volume through treatment.

Several location-specific ARARs may apply to Alternative 2. The location of the containment wall
and groundwater collection system is close to a potential wetland (see Figure 7). To comply with
these location-specific ARARs, the Navy would consult with the U.S. Army Corps of Engineers
(wetlands), the U.S. Fish and Wildlife Service (endangered species), and the California Fish and
Game. Mitigation‘ plans could be developed to comply with these ARARs. The California Coastal
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Act of 1976 would not be an ARAR for Alternative 2 because no discharges‘would occur to the
coastal zone. BAAQMD Regulation 8, Rule 40 is not an ARAR for this alternative because no soil
piles are expected to be generated during sheet pile driving. Any soil cuttings from well installation
would be containerized and sampled prior to off-site disposal. The only action-specific ARAR for
Alternative 2 is compliance with hazardous waste requirements (CCR, Title 22, Division 4.5). All
waste-like materials will be characterized and managed appropriately. The groundwater is not
expected to exceed toxicity characteristic levels based on maximum groundwater concentrations and
current statutory levels; therefore, waste requirements are not ARARSs for managing groundwater.
Soils generated during construction activities (well installation) may exceed toxicity characteristic
levels. If so, they will be managed as hazardous waste if they are removed from the construction
area. Specifically, the material would be placed in containers, labeled, and manifested for off-site
disposal. In addition, all land disposal restrictions will be complied with. Soils excavated to check
for utilities and immediately backfilled will not be considered waste-like and will not be sampled.
Alternative 2 would comply with identified ARARs.

Sheet piling and a groundwater extraction system should provide both long- and short-term
effectiveness. Corrosion protection (coated sheet pile) is available to minimize corrosion and maintain
performance over the long term. In addition, minimal subsurface disturbance is required to install
sheet pile or well points. Therefore, short-term exposure to potentially contaminated soils during

construction is minimal.
5.2.3 Implementability

Sheet piling and well points should be both technically and administratively implementable. Sheet
piling is a proven technology and services and materials should be readily available. No excavation is
required; therefore, complications with trenching are avoided. Pile driving is not possible in
extremely rocky soil or where boulders or large subsurface debris may be encountered. However,
based on borelogs in the area, these subsurface conditions are not expected. Additional CPT data will
provide more detailed information on the lithology at the removal action area. Implementability of
this alternative will be reevaluated when CPT results become available. The proposed containment
wall placement (shown in Figure 7) relative to the shoreline will likely remain unchanged. The
shoreline is a relatively steep embankment in places and the whole stretch of shoreline paralleling the
proposed alignment of the containment wall is covered with concrete rubble, reinforcing rod, and
other rocky rubble as a rip rap armour. The POTW has been contacted, and they have indicated they
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would accept the proposed discharge (PRC 1996b). The Navy would obtain a discharge permit from
the POTW. It is anticipated that Alternative 2 would be acceptable to the state (or other support
agencies) and the community.

5.2.4 Cost

The total cost for Alternative 2 is $965,100. The cost breakdown is as follows.

e Estimated capital cost ($339,300)
o Estimated annual O&M cost ($225,500)
e Estimated duration of removal (3 years)

Material and shipping costs for sheet piling are typically very high. However, sections are reusable
and need not be left in place permanently. In addition, light-weight steel is adequate if no significant
load resistance is required. The following unforeseen conditions during construction could

significantly increase cost:

¢ Surface soils too soft to support heavy equipment.
e Large boulders, debris or hard rock layers.

53  ALTERNATIVE 3: SLURRY WALL, GROUNDWATER EXTRACTION, SANITARY
SEWER DISCHARGE

5§.3.1 Description

Alternative 3 is similar to Alternative 2 except that a slurry wall would be constructed to function as
an impermeable barrier instead of a sheet piling wall. Similar to Alternative 2, well points and
sanitary sewer discharge are part of Alternative 3.

A SB slurry wall would be constructed under Alternative 3. The slurry wall will be keyed into the
Bay Mud formation 15 feet bgs.

The keyed SB slurry wall combined with groundwater extraction will contain contaminants dissolved

in groundwater. The SB slurry wall will require adequate space for mixing the soil and bentonite.
-Mixing occurs outside the trench, and is then backfilled into the trench, displacing the slurry. A
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remote mixing area should not be required at Site IR-1/21. The soil used in the mixture should
contain between 30 and 40 percent fines. If the native soils do not contain adequate fines, imported
backfill must be acquired for mixing, adding significant cost to construction. It is assumed that
imported backfill will be needed at Site IR-1/21. The trench spoils will be treated on-site. A soil
treatment pad must be constructed to handle the soils. Treated soils would be used as backfill or
subbase if the landfill is capped later, depending on the levels of contaminants in the treated soils.
Reuse of soils would be evaluated to ensure that unsafe exposure to remaining contaminants did not
evolve. The SB slurry walls must be constructed as one continuous section, and are limited to areas
where the maximum slope along the trench alignment is about 2 percent or less.

Trench excavation is typically accomplished by any one or combinations of the following equipment:
a backhoe; track- or rubber-tired excavator; dragline; clamshell; bucket scraper; rotary drilling
equipment; specialized equipment designed to excavate and backfill simultaneously; or deep soil
mixing auger rigs designed to mix bentonite or cement in situ. A backhoe is typically used for
shallow depths such as at Site IR-1/21,

5.3.2 Effectiveness

Alternative 3 should provide an effective barrier to contaminant migration into San Francisco Bay.
By installing a relatively impermeable SB slurry wall into Bay Muds and extracting groundwater, an
inward gradient toward the landfill should be easily maintained. The SB slurry wall barrier would
prevent large amounts of San Francisco Bay water from being pumped and treated, thereby
minimizing costs. In addition, the SB slurry wall barrier combined with groundwater extraction
should limit contaminant migration into the bay. Therefore, Alternative 3 should provide overall
protection of human health and the environment and reduce toxicity, mobility, and volume through
treatment. An SB slurry wall and a groundwater extraction system should provide both long- and
short-term effectiveness. Slurry walls have been guaranteed to last 20 to 40 years. However,
hydrologic (seasonal or tidal) fluctuation in the water table can cause excessive desiccation, which can
significantly increase the porosity of the wall. Tidal influence has been observed in a zone along the
margin of the bay ranging in width from 200 to 600 feet.

Several location-specific ARARs may apply to Alternative 3. The location of the containment wall
and 'groundwater collection system is close to a potential wetland (see Figure 7). To comply with
these location-specific ARARs, the Navy would consult with the U.S. Army Corps of Engineers

69 069-00700203\Hunbors\1- 2411, txt\07-25-96\jem




(wetlands), the U.S. Fish and Wildlife Service (endangered species), and the California Fish and
Game. Mitigation plans could be developed to comply with these ARARs. The California Coastal
Act of 1976 would not be an ARAR for Alternative 3 because no discharges would occur to the
coastal zone. BAAQMD Regulation 8, Rule 40 is a potential ARAR for this alternative because soil
piles are expected to be generated during trenching. Soil pile treatment would comply with this
ARAR. The only action-specific ARAR for Alternative 3 is compliance with hazardous waste
requirements (CCR, Title 22, Division 4.5). All waste-like materials will be characterized and
managed appropriately. The groundwater is not expected to exceed toxicity characteristic levels based
on maximum groundwater concentrations and current statutory levels; therefore, hazardous waste
requirements are not ARARs for managing groundwater. Soils generated during construction
activities may exceed toxicity characteristic levels. If so, they will be managed as hazardous waste if
they are removed from the construction area. Specifically, the material would be placed in
containers, labeled, and manifested for disposal. In addition, all land disposal restrictions will be
complied with. Soils excavated to check for utilities and immediately backfilled will not be
considered waste-like and will not be sampled. Alternative 3 would comply with identified ARARs.

During construction, there is potential for exposure to subsurface contamination. However,

construction workers can use personal protective equipment (PPE) to minimize these hazards.
5.3.3 Implementability

An SB slurry wall and well points should be both technically and administratively implementable.

SB slurry wall construction is a proven technology and services and materials should be readily
available. However, improper construction techniques or adverse physical and chemical processes
can affect the integrity of the wall. For example, SB slurry walls have performed poorly in the
presence of high concentrations of electrolytes, such as sodium, calcium, and heavy metals in the
groundwater. Therefore, implementing a slurry wall will require groundwater contaminant
compatibility testing and post-construction materials and effectiveness testing. In addition, slurry wall
construction requires large amounts of relatively clean water and off-site soil if native soils are not
suitable. It is anticipated that Alternative 3 would be acceptable to the state (or other support agency)

and the community.
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§3.4 Cost
The total cost for Alternative 3 is $896,100. The cost breakdown is as follows.

e Estimated capital cost ($270,300)
¢ Estimated annual O&M cost ($225,500)
e Estimated duration of removal (3 years)

The following unforeseen conditions during construction could significantly increase cost:

¢ Surface soils too soft to support heavy equipment.

¢ Trench collapse due to a sudden rise in groundwater levels close to the surface.
e Trench wall collapse due to unstable or uncompacted soil profile.

¢ Excavation of large boulders or hard rock layers.

¢ Sudden slurry losses due to encounters with gravel lenses, subsurface pipe conduits, or
subsurface debris or refuse piles.

5.4  ALTERNATIVE 4: BIOPOLYMER SLURRY TRENCH, GROUNDWATER
EXTRACTION, SANITARY SEWER DISCHARGE

5.4.1 Description

Alternative 4 includes construction of a biopolymer slurry trench followed by groundwater extraction
from a gravel-backfilled trench and disposal in the sanitafy sewer, BP slurry wall construction
requires blind excavation of a trench through a BP slurry. After excavation, interconnected
containment panels can then be lowered through the slurry to the required depth, and permeable
gravel backfill added upgradient of the containment panels, displacing some slurry. The remaining
slurry within the backfill can be biodegraded with specific "breaking” agents which are circulated
through the permeable trench gravel during development to remove all rémaining biopolymer slurry

and to remove fines within the gravel backfill. The resulting gravel-backfilled interceptor trench
would be approximately 600 feet long and 15 feet deep.
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Before backfilling, a perforated pipe would be laid along the trench bottom. The pipe would be
sloped toward three sumps. The three sumps would be equipped with riser pipes and pumps to
remove groundwater. This trench would generally function similar to a continuous line of extraction
wells or well points. It would create a continuous zone of depression and cause groundwater to flow
toward the trench. The liner installed on the downgradient side of the trench would restrict inflow
from the bay side of the trench. This technique would minimize the flow of clean water, thereby
minimizing water treatment requirements. The liner must be keyed into the low-permeability Bay
Mud formation located at approximately 15 feet bgs so that groundwater would not travel underneath
the downgradient barrier material.

5.4.2 Effectiveness

Alternative 4 should have similar effectiveness compared to Alternatives 2 and 3. See Sections 5.2.2

and 5.3.2 for a discussion of the effectiveness of Alternatives 2 and 3.
5.4.3 Implementability

BP slurry wall construction is a proven technology and services and materials should be readily

available. Bay Muds are located approximately 15 feet bgs and it should not be difficult to key the
impermeable panels into this aquitard. However, there is potential for excessive slurry loss through
the sand and gravel lenses identified in Site IR-1/21 borelogs. Excessive slurry loss can drastically
affect implementability, as trench excavation and subsequent panel installation becomes difficult and
costly. If slurry loss is apparent, BP slurry wall construction can be augmented with sheet piling to

facilitate trench excavation and panel installation. This augmentation increases costs significantly.
5.4.4 Cost
The total cost for Alternative 4 is $1,008,800. The cost breakdown is as follows.

o Estimated capital cost ($383,000)

e Estimated annual O&M cost ($225,500)
e Estimated duration of removal (3 years)
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The following unforeseen conditions during construction could significantly increase cost:

e Surface soils too soft to support heavy equipment.

¢ Trench collapse due to a sudden rise in groundwater levels close to the surface.
¢ Trench wall collapse due to unstable or uncompacted soil profile.

e Excavation of large boulders or hard rock layers.

e Sudden slurry losses due to encounters with gravel lenses, subsurface pipe conduits, or
subsurface debris or refuse piles.

6.0 COMPARATIVE ANALYSIS OF REMOVAL ACTION ALTERNATIVES

In this section, the alternatives analyzed in Section 5.0 are compared to evaluate the relative
performance of each alternative in relation to each of the criteria. The criteria used in this
comparison are the same as in Section 5.0, namely, effectiveness, implementability, and cost.

Table 11 summarizes the comparative analysis and ranks the alternatives.

6.1 EFFECTIVENESS OF ALTERNATIVES

Alternatives 2, 3, and 4 are expected to meet the RAOs similarly, provide protection of human health
and the environment, and comply with identified ARARs. Differences are not significant.
Alternative 2 would be the most durable of the three. The effectiveness of Alternative 3 could be
influenced by tidal effects. Alternative 4 should provide the most effective and efficient means to
collect contaminated groundwater. However, the three alternatives should all effectively prevent
contaminated groundwater from migrating into San Francisco Bay. Alternatives 2, 3, and 4 are
ranked above Alternative 1, which would not meet RAOs if contamination is widespread.

6.2 IMPLEMENTABILITY OF ALTERNATIVES

The no action alternative would be the easiest to implement technically; however, this alternative
would probably not be acceptable to the state or community. Therefore, it would be difficult to
implement administratively. Differences in implementability among the three containment alternatives
arise because of the observed lithology at Site IR-1/21. Borelogs indicate that there are thick intervals
of permeable sand and gravel sediments in the artificial fill aquifer. Therefore, there is a high
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TABLE 11

HUNTERS POINT ANNEX SITE IR-1/21 EE/CA
COMPARISON OF REMOVAL ACTION ALTERNATIVES

Overall Protection of Human Health and the Environment

5

Compliance with ARARs 5
Long-term Effectiveness 5 1

5

5

“ Reduction of Toxicity, Mobility, Volume

Short-term Effectiveness

Implementability 1 1
Cost 1 2

-
o o 10D DD == NN
b

State and Community Acceptance

' 9
Overall Rating 4 1 3 2 I

Ranking Scale:
1 Meets Criteria Best
5 Meets Criteria Least
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potential for slurry loss during construction of both Alternatives 3 and 4. Slurry loss during
construction can result in frequent trench collapse, making excavation extremely difficult.
Conversely, the‘lithology observed near the shoreline at Site IR-1/21 is favorable for implementing
Alternative 2. Sheet pile can easily be installed through sand and gravel. Therefore, based on the
subsurface lithology, Alternative 2 should be the easiest containment alternative to implement at
Site IR-1/21.

As stated earlier, additional CPT and HP activities are proposed for the southeast portion of

Site IR-1/21. HP groundwater samples are proposed to determine whether the PCB, PAH, and zinc
contamination is widespread and whether the contaminants are migrating throughout the area and
toward the bay. In addition, CPTs will be conducted along the trench alignment to more accurately
locate the Qbm/Qaf interface and to confirm that lithology is favorable for dﬁving sheet pile.
Therefore, when results from the above-described field work are available, conclusions presented in
this EE/CA should be revisited.

6.3  COST OF ALTERNATIVES

Table 12 shows the relative cost of each alternative. Appendix F provides detailed cost estimates.
There are no costs associated with Alternative 1. Costs are similar for the three containment
alternatives. Alternative 3 has the lowest cost, followed by Alternative 2. Construction of
Alternative 4 is expected to have the highest cost. These cost estimates assume that the alternatives
are implementable. However, if difficulties arise during implementation, the costs will significantly

increase.

7.0 RECOMMENDED REMOVAL ACTION ALTERNATIVE

The EE/CA was performed in accordance with current EPA guidance documents for a non-time
critical removal and action under CERCLA (EPA 1988, 1993). The purpose of the EE/CA was to
identify and analyze alternative removal actions to address Site IR-1/21 groundwater contamination at
HPS. Four alternatives were identified, evaluated, and ranked:

Alternative 1: No Action

Alternative 2: Containment with Sheet Piling, Groundwater Extraction with Well Points,
Discharge to the Sanitary Sewer
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TABLE 12

HUNTERS POINT ANNEX SITE IR-1/21 EE/CA
COST ESTIMATE SUMMARY FOR SELECTED ALTERNATIVES

$0
$965,100
$896,100 |
$1,008,800 ‘

Notes:

Total costs include capital costs and present value of 3 year O&M costs.
Present worth calculated based on a 4 percent discount rate.
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Alternative 3: Containment with Slurry Wall, Groundwater Extraction with Well Points,
Discharge to Sanitary Sewer

Alternative 4: Containment and Extraction with a Biopolymer Slurry Trench, Discharge to
the Sanitary Sewer

Based on the comparative analysis of the removal action alternatives completed in Section 6.0, the
recommended removal action is Alternative 2. Alternative 2 includes containment with sheet piling,
groundwater extraction with well points, and discharge to the sanitary sewer. Under this alternative,
well points will be installed to extract contaminated groundwater and maintain an inward gradient
from the bay. By maintaining an inward gradient from the bay to the landfill, contaminant migration
into the bay will be minimized. Extracted groundwater will be discharged to the sanitary sewer and
treated by the POTW. This alternative is recommended because it is readily implementable and is cost
effective. Sheet piling is a proven technology, and is a reliable and durable means to contain
contaminated groundwater. The lithology observed at Site IR-1/21 is favorable for driving sheet pile.
Near the southeastern shoreline of Site IR-1/21, Bay Muds are on average 15 feet bgs. Adequate
containment should be provided by keying sheet pile into this aquitard. Well points were selected as
the groundwater extraction method because they are well-suited for shallow applications such as at
Site IR-1/21. Well points provide a versatile means to control groundwater gradients and capture
contaminated groundwater. By providing more certain control of hydraulics with well points, the
volume of groundwater requiring treatment can be minimized. Well points can be installed by driving

or jetting pressure and do not require subsurface drilling to install.

In addition to implementing Alternative 2 under tﬁis removal action, the Navy will also plug several
storm sewer outfalls north of Site IR-1/21. Figure 8 shows that north of the landfill there may be up
to nine storm sewer outfalls that were apparently buried during past filling operations at HPS. Water
table surface maps of the area show that discharge from some of these outfalls influences groundwater
flow under and through the landfill. Discharges from these outfalls have been likely recharging
groundwater, creating a groundwater mound, increasing the gradient from the landfill toward the bay,
and potentially increasing leachate generation and migration. Therefore, the Navy will either plug or

reroute these outfalls under this removal action.
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EXPLANATION:

CROSS SECTION INTERSECTION WITH OTHER CROSS SECTICN; INTERPRETATIONS
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APPENDIX B

WATER-LEVEL ELEVATION CONTOUR MAPS
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APPENDIX C

MAXIMUM CHEMICAL CONCENTRATIONS IN SOIL AT SITE IR-1/21
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8 8 CROSS SECTION INTERSECTION WITH OTHER CROSS SECTION: INTERFRETATIONS
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MATCH INTERSECTING CRCSS SECTION.

|

1 4 IRO1MWO28 BORING OR WELL NUMBER (DISTANCE {in feet] AND DIRECTION
) i (5" NE) FROM THE CROSS--SECTION LINE)

m ACTUAL LOCATION OF BORING; THE DIAMETER OF THE
L0G ON THE CROSS SECTION iS NOT TO SCALE.

:

36— CROSS SECTION s -
0 LINE A-g' ' ¢ 30

- | Ll SAMPLE INTERVAL
L) \’,N,) :‘Jf_g ] Q — — HO13019 -
m&j} i ¢ IRGTMW2E8
. 3 . {72 NE) i

SCREEN INTERVAL
— 20

sr(auvu‘mvs e

T N PROJECT AND LABORATORY QUALIFIERS
H 5

o 2‘3.53;‘3/5 ——TPH-DIESEL CONCENTRATION IN SOIL (ma/kg)
1o ———TPH~GAS CONCENTRATION IN SOIL (mg/ka)
. ———TOG CONCENTRATION IN SOIL {mg/k

5/kg)
CARCINOGENIC PAHs CONCENTRATION IN SOIL (mg/kg)

10

10— £ (@)A{%
7300 l:l%

ND (2.18} NOT DETECTED AT THE REPORTING LIMIT SPECIFIED
Lo IN PARENTHESES

<
i

550 A/Rd
N (8.9) A
340 42
188

ND {12} A
ND (5) &

L
RN Lo—10 X WATER LEVEL IN MONITORING WELL MEASURED
= = ON 7/13/92

NA NOT ANALYZED

ND(12) A
ND (58) A
ND (58) A

D

i

I E?é) A

Two
38 A&

[N S APPROXIMATE WATER TABLE SURFACE BASED ON
INTERPRETATION OF WATER LEVELS IN MON{TORING
e =20 WELLS MEASURED ON 7/13/92; DASHED WHERE

-20 — INFERRED AND QUERIED WHERE UNCERTAIN

\

z R
77 Ty \: e e e INTERPRETED CONTACT OF GEOLOGIC UNITS; DASHED
J WHERE INFERRED AND QUERIED WHERE UNCERTAIN

ND (8) A
37 A

30 - = =30

DEBRIS ZONE

LEVATION (feet MSL

ELEVATION {feet MSL}
A

Al ] 40

Qaf QUATERNARY ARTIFICIAL FILL

Quus QUATERNARY UNDIFFERENTIATED UPPER SAND DEPOSITS
Qb QUATERNARY BAY MUD DEPOSITS

Qu QUATERNARY UNDIFFERENTIATED SEDIMENTARY DEPOSITS

~50 ' L -s0

NOTES:

e e 4 e P —— S EE e S 1). THE ASTM. SOI . CLASSIFICATIONS ARE. SHOWN. _ON. PLATE 32— oo .
2 - - - B — B T . e THE LOCATION OF THE CROSS SECTION IS SHOWN ON PLATE 2,

2) THE CROSS SECTION IS ONE INTERPRETATION OF THE
LITHOLOGIC DATA AND IS BASED ON THE DETAILED
REVIEW OF THE BORING LOGS; OTHER INTERPRETATIONS
MAY BE POSSIBLE. CONTACTS ARE INFERRED AND
QUERIED WHERE UNCERTAIN,

100 0 100 200
SCALE IN FEET
VERTICAL EXAGGERATION = 10x

- - - s -
DRAWN: PROJECT NO: DEPARTMENT OF HE NAVY NAVAL FACILITIES ENGNEERING COMMAND

|

JER 11400 012302 Harding Lawson Associates . WESTERN DIVISION GEOLOGIC CROSS SECTION B--B’ SHOWING

]

FNGINEER; SOALE: o Engineering and Sop, Brune, Caiffortie ¢ : :
- - o S Eng{ponme%tm Services OU | Summary Of Remedial Invastigation TPH-DIESEL, TPH-GASCLINE, TOG, AND

(TE1 1)
1l it
b
eitl

CHECKED: APPROVED:

Naval Station Treasure island CARCINOGENIC PAH CONCENTRATIONS IN SOIL o

Hunters Point Annex REVISION NUMBER:

e

|

OATE REVISIONS BY | cHK |PATE: DATE:

HPANGESS 16
199308311437

San Franeisco, California DATE:




B BN
“Eu 778 w2
242 4o

167 02

FACILITY
BOUNDARY

A2

Cu

P

zn

2 23 aw3fe
Cu 171
£

In

As

IR
IRO195353

000

HPANOZS1
199308311548

¢_nm34w1—5

- ROTE064

' IRO1SS066
A RO155277

s
|2 a
Za ND <5‘°'52 uz»-

Y
7
7%
17

{RO155057
‘A Ro155270

éﬁmmﬂ— 7

R=1/21 ——
INDUSTRIAL
 LANDFILL

152’ am/m -

F s o

182 dn 6.75

B12 /N e 0TS

21 LR 0.5
oo

. ta:’:i:m

£ /S
S
52 oo/ 4

iR-1/21

INDUSTRIAL
LANDFILL

SAN FRANCISCO BAY

BAY FILL A

ARONI-Z
&

TAO58.
,\;RD\YAGSA

éxrvmsozs

Apotmor
TRO1MWAZA ¢{

TEA

B
794 A

2(10

EXPLANATION:
RI_SAMPLING_LOCATIONS

4FMER A AQUIFER MONITORING WELL

QMR B AQUIFER MONITORING WELL

477 piEzoMETER

roes SOIL BORING
AT QUREACE SOIL SAMPLE

RDITAGES
ot

EXPLORATORY TEST PIT
PRE-RI SAMPLING LOGATIONS
P EMCON -ASSOCIATES MONITORING WELL

GEEE LARDING LAWSON ASSOCIATES SOIL BORING

45 LOWNEY—KALDVEER ASSQCIATES SOIL BORING

LINE OF GEOLOGIC CROSS SECTION

r ~——  ANALYTE:
As - ARSENIC
Cu - COPPER
Pb — LEAD
Zn — ZINC

e MAXIMUM CONCENTRATION IN SOIL {mg/kg)

DEFTH (FT.} BELOW GROUND SURFACE
i WHERE SAMPLE WITH MAXIMUM

& BIEA = CONCENTRATION WAS COLLECTED
b 2.6 dn 050
Zn 97 w2 059

—-——-—— PROJECT AND LABORATORY QUALIFIERS

D {50.3) NOT DETECTED AT THE REPORTING LIMIT
SPECIFIED IN PARENTHESES

APPROXIMATE AREA-OF DEBRIS ZONE,
QUERIED WHERE UNCERTAIN

B ———— IR—SITE BOUNDARY

—— e PA-SITE EOJNDARY

) ’—TRDPLE AL
3.

\ TRIPLE A
: SITE 4

— et o s TRIPLE A SITE BOUNDARY

RAILROAD TRACKS

it SRS P— FENCE
FORMER TRIPLE A —
FENCED AREA, 809 EXISTING BUILDING
N [ LOCATION OF FORMER BUILDING
\ E SO
100 0 100 200

SCALE IN FEET

- . . . DEPARTMENT CF THE NAVY NAYAL FACILITIES ENGINEERING COMMAND
A Jazes E DRAWN: PROJECT Oz ===—=== Harding Lawson Associates WESTERN DIVISION
o A————————— an_Bruna, Clafifornia

ENCINEER: ALE: === tngjneering ond

3 SCALE: fTEie, e Engsronmeg}tof OU I Summary of Remedial Investigation MAXIMUM ARSENIC, COPPER, LEAD, oF

GeEn: PPROVED: Eome _..‘ = Naval Station Treasure lsiand AND Z!NC CONCENTRATEONS IN SOH—, -~

= Hunters Point Annex 0— TO 2.5-FT. DEPTH INTERVAL, SITE R~ FEVOION WVRER

e Sy o7 T pare: ﬁ San Francisce, Colifornia » SITE IR-1/21 DATE: 4793




EXPLANATION:

N Ri_SAMPLING LOCATIONS

4RO A AQUIFER MONITORING WELL

M B AQUIFER MONITORING WELL

S PIEZOMETER

R=1/21 —__
INDUSTRIAL
LANDFILL

SO SeiL BORING

A SURFACE SOIL SAMPLE

RO1TA08B
ey

EXPLORATORY TEST PIT

PRE—RI_SAMPLING LOCATIONS

M EMCON ASSOCIATES MONITORING WELL
QT HARDING LAWSON ASSOCIATES SOIL BORING

45 LOWNEY—-KALDVEER ASSOCIATES SOIL BORING

(4 JRO18008

£8-25 o
ROTTAG4S
ot v i

A A’
LINE OF GEOLOGIC CRCSS SECTION

e ANALYTE:
o - Torren
" -
Pb ~ LEAD
1RO18274 p e ; Zn — ZINC
& , , , ~ )
V \fﬁ%? : o ~} B . : ¥ O 2o s . j P . e g MAXIMUM CONCENTRATION 1IN SO {rng,/kg)
T - N o O d NN b DEPTH (FT.) BELOW GROUND SURFACE
- n - . . /ws'vgu 193 ‘ﬁmsma ; WHERE SAMPLE WITH MAXIMUM
FACILITY . e . 10158330 / M 598 7 CONCENTRATION WAS CCLLECTED
! TATE S . . s 8 N . i /N X / cu 300.89 A/E
BOUNDARY ' ROIBOSZ A IROIMWI- \ By s ¥ T L T - - : St ém -2 s o 4 ey
. Pa & 4? 21 w3 - ; S N . X 3 / tforraoss ra ’
! AR — f \ S 5 ; . . / Yy \mvme& B

B R Zg::sg PROJECT AND LABORATORY QUALIFIERS
[ gR: 52 & wliigler 2
i fb ss A/N \
13 s VA : 0 (© NOT DETECTED AT THE REPORTING LIMIT

B GLE A S R SPECIFIED IN PARENTHESES

P 12204~5/n ) 3 850 J«A- 8.00

n n 3110 Jt!/N‘ .00

A8 315 J3/N
cu +iba A
£b

Zn 1\5090 A/*

APPROXIMATE AREA OF DEBRIS - ZONE,
QUERIED WHERE UNCERTAIN

7550
w6 %8
‘\’;‘("“"7‘7 - NG (3. ) uz« -

ROIMWA2A 'Q'/ h.gf’ll* A

27 72

) JJ/N‘
P 750 S3/N 2]
2 1020 3/EN - 278

- 15013273 ———— IR—SITE BOUNDARY

532%

55‘%‘ ‘13‘

bt

2180 I3/N
: ——— ———  PA-SITE BOUNDARY

_ IRO1TADBE B TRIPLE A SITE BOUNDARY

IR'-~1/21 . “;RDHAOBA
INDUSTRIAL -+ RAILROAD TRACKS
LANDFIL ER A
EER — BTl SE S o renc
Zn 1204 \0.25 *
ooz - J WSOQA o EXISTING BUILDING
i T FORMER TRIPLE A : :
g ”64959‘%;:‘ FENCED AREAE JER—
E— k ; 209 J LOCATION OF FORMER BUILDING
[P
SAN FRANCISCO BAY
92 Je/B ¢
112 w2 i
184 e g
BT {
L ; 100 0 100 200
s ' By P RRER e = e =]

SCALE IN FEET

11400 012302 | EEE===== Harding Lawson Associates WESTERN DIVISION

A l4/93 SN DRAWN: PROJECT NO: DEPARTMENT GF THE NAYY NAVAL FACILITIES ENGINEERING COMMAND
SCALE reio0 chineering and P — MAXIMUM ARSENIC, COPPER, LEAD ST
s £ =5 =.E Environmentol Services QU | Summary of Remedial Investigation ! > , s : -
& : APPROVED: i Naval Station Treasure island AND - ZINC CONCENTRATIONS IN SOIL, =
o e Hunters Point Annex 2.51—FT. TO TOTAL D -1/ REVISION HUMBER:
2 : & _— . AN . . EPTH, SITE IR-1/21
gg 0. | DATE REVISIONS BY | CHK |PATE: DATE:  —— San Franciseo, California ’ / AT 4783




CROSS SECTION
LINE A-A

“EANM
¥
iy

gu
>G> 30 (23

o 2ud
>

ELEVATION (feet MSL)

15.8 A
s.s'x;%s
353 1

ki

oot
138" SW,

g
SOUTHEAST
- 40
- 30
- 20
- 10
Y
— =10
w20
u
@
=
3
z [ =30
<]
=
-
>
@l
pvi
o
- —40
Lo 50

CROSS SECTION
LINE A=A

IROTMWO2B
{5’ NE)

9

g

e—emee———PROJECT AND LABORATORY QUALIFIERS

e

EXPLANATION:

INTERSECTION WITH OTHER CROSS SECTION; INTERPRETATIONS
AT INTERSECTION POINTS ARE BASED ON BORING LOGS
SHOWN ON THE CROSS SECTIONS AND THEREFORE MAY NOT

MATCH INTERSECTING CROSS SECTION.

BORING OR WELL NUMBER (DtS'éANCE [in feet] AND DIRECTION

FROM THE CROSS—SECTION LINE)

SAMPLE INTERVAL

SCREEN INTERVAL

~-ARSENIC CONCENTRATION IN SOIL

et COPPER CONCENTRATION IN SOIL

NO (2.15)
18.7 A

| &, &l
[soes 4

ND (2.15)
NA
X
e P
U, SR, S,

Qof
Quus
Qbm
Qu

LEAD CONCENTRATION IN SOIL {mg/k
~"L——7INC CONCENTRATION IN SOIL é

m

ACTUAL LOCATION OF BORING; THE DIAMETER OF THE
LOG ON THE CROSS SECTION IS NOT 7O SCALE.

NOT DETECTED AT THE REPORTING LIMIT SPECIFIED

IN PARENTHESES

NOT ANALYZED

WATER LEVEL IN MONITORING WELL MFASURED

ON 7/13/92

APPROXIMATE WATER TABLE SURFACE BASED ON

INTERPRETATION OF WATER LEVELS IN MONITORING

WELLS MEASURED ON 7/13/92; DASHED WHERE
INFERRED AND QUERIED WHERE UNCERTAIN

INTERPRETED CONTACT OF GEOLOGIC UNTS; DASHED
WHERE INFERRED AND QUERIED WHERE UNCERTAIN

DEBRIS ZONE

QUATERNARY ARTIFICIAL FILL

QUATERNARY UNDIFFERENTIATED UPPER SAND DEPOSITS

QUATERNARY BAY MUD DEPOSITS

|
QUATERNARY UNDIFFERENTIATED SEDIMENTARY DEPOSITS

NOTES;

1) THE ASTM SOIL CLASSIFICATIONS ARE SHOWN ON PLATE 12;
THE LOCATION OF THE CROSS SECTION 1S SHOWN ON PLATE 2.

2) THE CROSS SECTION 1S ONE INTERPRETATION OF THE

LITHOLOGIC DATA AND IS BASED ON THE DETAILED
REVIEW OF THE BORING LOGS; OTHER INTERPRETATIONS
MAY BE POSSIBLE, CONTACTS ARE INFERRED AND

QUERIED WHERE UNCERTAIN,

100 0 100

e e ————

SCALE IN FEET

VERTICAL EXAGGERATION = 10x

DRAE_[ |

GK

@ >

csN

DRAWN:

Harding Lawson Associates

o

JEE

|

Engineering and
Environmental Services

i i
Al

I
sl

19930630t

HpANGans 10

REVISIONS

BY

o PROJECT NO: 400 oo
ENGINEER: SCALE: 45 SHOWN
CHECKFD: APPROVED:

DATE: DATE:

I

DEFRRTVENT OF THE NAVY
WESTERN DIVISION

San_Brune, California

NEVAL FACILITIES ENGINEERING COMMAND

OU | Summary Of Remedial Investigation
Naval Station Treasure Island

Hunters Polnt Annex
San Francisco, California

GEOLOGIC CROSS SECTICN B—B’ SHOWING
ARSENIC, COPPER, LEAD, AND ZINC

CONCENTRATIONS IN SOIL

PLATE

26

SHEET:

REVISION NUMBER: O

DATE:  5/25/93




APPENDIX D

SITE IR-1/21 GROUNDWATER DATA IN WELLS NEAR THE BAY



Site IR-1/21 Groundwater Data from Monitoring Wells Near the Bay

Agquifer

"

IROTMW43A 5.0-22.5
IRO1MW43A 5.0- 225
IROTMWA43A 5.0-22.5
IROTMW43A 5.0-22.5
fROIMW43A 5.0- 225
IROIMWA43A 5.0- 225
IROIMW43A 5.0- 225
IROIMWI-3 4.0-17.0
IROIMWI-3 4.0-17.0
IROIMWI-3 4.0-17.0
fROTMW43A 5.0-225
IROTMWA43A 5.0-225
fROIMWI-3 4.0-17.0
IROTMW43A 5.0- 225
IROTMWA43A 5.0-225
fROTMWA43A 5.0-225
IROTMW43A 5.0-22.5
IROTMW43A 5.0- 225
IROIMWA43A 5.0 - 22,5
IROITMW43A 5.0-225
IROTMWA43A 5.0-225
IROTMW44A 4.0- 8.0
IROIMWA43A 5.0 -225
IROTMWA43A 5.0- 225
1MWA43A 5.0-22.5
MW44A 4.0-8.0
1MW44A 4.0-8.0
IROIMWI-8 2.0-12.0
IRO1TMW43A 5.0-225
IROTMWA44A 4.0-8.0
IROTMW44A 4.0-8.0
IROIMWI-3 4.0-17.0
{ROIMWI-3 4.0-17.0
IROTMWA44A 4.0-8.0
IROTMW44A 4.0-8.0
IROIMWI3 4.0-17.0
{ROIMWI-3 4.0-17.0
IRO1MWA43A 5.0- 225
IROTMWA44A 4.0- 8.0
IROIMWI-3 4,0-17.0
1ROTMWA43A 5.0- 22,5
IROTMW38A 7.0 - 20.0
IROTMW43A 5.0-225
IROTMWI-3 4.0-17.0
IROTMW48A 5.0 - 18.0
IROTMW48A 5.0 - 18.0
IROTMWI-3  4.0-17.0
IROIMWI-3 4.0-17.0
IROTMWA48BA 5.0 - 18.0
IROTMWA43A 5.0-225
IROTMW43A 5.0-22.5
1MW3BA 7.0 - 20.0
MW48A 5.0 - 18.0
1MWI-3 4.0-17.0

Sample
tion Sreen Depth Date

22-Mar-91
22-Mar-91
09-Jan-92
18-Aug-92
18-Aug-82
22-Mar-91
08-Jan-92
16-Jan-92
06-Jul-92
06-Jul-92
18-Aug-92
18-Aug-92
24-Aug-92
22-Mar-91
09-Jan-92
22-Mar-91
09-Jan-92
18-Aug-92
18-Aug-92
22-Mar-91
22-Mar-91
25-Mar-91
09-Jan-92
18-Aug-92
18-Aug-92
20-Aug-92
20-Aug-92
21-Aug-92
22-Mar-91
25-Mar-91
25-Mar-91
16-Jan-92
16-Jan-92
20-Jan-92
20-Jan-92
06-Jul-92
06-Jul-92
18-Aug-92
20-Aug-92
24-Aug-92
22-Mar-91
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09-Jan-92
16-Jan-92
22-Jan-92
22-Jan-92
06-Jul-92
06-Jul-92
09-Jul-92
18-Aug-92
18-Aug-92
18-Aug-92
19-Aug-92
24-Aug-92

Chemical
Parameter

1,1-DICHLOROETHANE
1,3-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,3-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,4-DICHLOROBENZENE
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1.4-DICHLOROBENZENE
1,4-DICHLOROBENZENE
1,4-DICHLOROBENZENE
2,4-DIMETHYLPHENOL
2,4-DIMETHYLPHENOL
2-METHYLNAPHTHALENE
2-METHYLNAPHTHALENE
2-METHYLNAPHTHALENE
2-METHYLNAPHTHALENE
2-METHYLPHENOL

4-CHLORO-3-METHYLPHENOL

4-METHYL-2-PENTANONE
4-METHYLPHENOL
4-METHYLPHENOL
4-METHYLPHENOL
ACETONE
ACETONE
ACETONE
AROCLOR-1260
AROCLOR-1260
AROCLOR-1260
AROCLOR-1260
AROCLOR-1260
AROCLOR-1260
AROCLOR-1260
AROCLOR-1260
AROCLOR-1260
AROCLOR-1260
AROCLOR-1260
AROCLOR-1260
BENZENE
BENZENE
BENZENE
BENZENE
BENZENE
BENZENE
BENZENE
BENZENE
BENZENE
BENZENE
BENZENE
BENZENE
BENZENE
BENZENE
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UGL
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UG
UG/L
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UG/L
UG/L
UG/L
UG/L
UG/L
UG/
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L

UG/IL -

UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/
UG/L
UG/L
UG/L
uG/L
UG/L
uG/L
UG/L
UG/L
UG/L
UG/L



Site IR-1/21 Groundwater Data from Monitoring Wells Near the Bay

Aquifer Sample Chemical

Location Sreen Depth Date Parameter Result Qual Units

E 2 & F 2 = 3 ERMREEEZET SEEEZENR L2 2 % & % £ £ £ X £ § 2 £ ¥ X % ¥ %3 HEZERE SR =N

IROIMWI-3 4.0-17.0 06-Jul-92 BENZO(A)ANTHRACENE 2 A UG/L '
IROIMWI-3 4.0-17.0 06-Jul-92 BENZO(A)ANTHRACENE 3 A UG/L

IROIMWI-3 4.0-17.0 24-Aug-92 BENZO(A)ANTHRACENE 5 A UG/L .
IROTIMWI-3 4.0-17.0 06-Jul-92 BENZO(A)PYRENE 2 A UG/L

fROITMWI-3 4.0-17.0 06-Jul-92 BENZO(A)PYRENE 2 A UG/L l
IROIMWI-3 4.0-17.0 24-Aug-92 BENZO(A)PYRENE 3 A UG/L

{ROIMWI-3 4.0-17.0 06-Jul-92 BENZO(B)FLUORANTHENE 3 A UG/L

IRO1MWI-3 4.0-17.0 06-Jul-92 BENZO(B)FLUORANTHENE 3 A UG/L l
IROTMWI-3 4.0-17.0 24-Aug-92 BENZO(B)FLUORANTHENE -8 A UG/L

IROTMWI-3 4.0-17.0 24-Aug-92 BENZO(G,H,)PERYLENE 3 A UG/L

IROTMWA43A 5.0-225 09-Jan-92 BENZOIC ACID 5 A UG/L

IRO1MWA4BA 5.0- 18.0 22-Jan-92 BENZOIC ACID S A UG/L .
fROIMW43A 5.0-225 22-Mar-91 BIS(2-ETHYLHEXYL)PHTHALATE 83 J5 UG/L

IRO1MWA44A 4.0- 8.0 25-Mar-91 BIS(2-ETHYLHEXYL)PHTHALATE .25 A UG/L

IROITMWI-7 3.0-13.0 21-<Jan-92 CARBON DISULFIDE 8 A UG/L

IROIMWI-8 2.0-120 21-Aug-92 CARBON DISULFIDE 1A UG/L

IROTMW44A 4.0- 8.0 25-Mar-91 CHLOROBENZENE 2 A UG/L

IRO1MW44A 4.0- 8.0 25-Mar-91 CHLOROBENZENE 14 A UG/L

IROTMWI-3 4.0-17.0 16-Jan-92 CHLOROBENZENE 11 A UG/L l
IROIMWI-8 2.0-12.0 27-Jan-92 CHLOROBENZENE 2 A UG/L

IROIMWI-3 4.0-17.0 06-Jul-92 CHLOROBENZENE 12 A UG/L

IROIMWI-3 4.0-17.0 06-Jul-92 CHLOROBENZENE 8 A UG/L

IROTMW43A 5.0-22.5 18-Aug-92 CHLOROBENZENE 2 A UG/L l
IROTMW43A 5.0-225 18-Aug-92 CHLOROBENZENE 2 A UG/L

IRO1TMW44A 4.0 - 8.0 20-Aug-92 CHLOROBENZENE 1A UG/L

IROTMW44A 4.0 - 8.0 20-Aug-92 CHLOROBENZENE 2 A UG/L

IROIMWI-3 4.0-17.0 24-Aug-92 CHLOROBENZENE 13 A UG/L

IROIMWA43A 5.0-22.5 22-Mar-91 CHLOROETHANE 10 A UG/L

IROTMW43A 5.0-225 22-Mar-91 CHRYSENE 10 J5 UG/L

IROTMWI-3 4.0-17.0 06-Jul-92 CHRYSENE 2 A UG/L '
IROTMWI-3 4.0-17.0 06-Jul-92 CHRYSENE 3 A UG/L

{RO1MW43A 5.0-225 18-Aug-92 CHRYSENE 3 A UG/L

IRO1TMW44A 4.0-8.0 20-Aug-92 CHRYSENE 3 A UG/L

IROIMWI-3 4.0-17.0 24-Aug-92 CHRYSENE 5 A UG/L l
IROTMW44A 4.0-8.0 20-Aug-92 DI-N-OCTYLPHTHALATE 3 A UG/L

IROTMW44A 4.0-8.0 25-Mar-91 ETHYLBENZENE 12 A UG/L

IROTMW43A 5.0-225 09-Jan-92 ETHYLBENZENE 10 A UG/L * l
IRO1MW43A 5.0-225 18-Aug-92 ETHYLBENZENE 4 A UG/L

IROTMW43A 5.0-22.5 18-Aug-92 ETHYLBENZENE 4 A UG/L

IROTMW43A 5.0-22.5 22-Mar-91 FLUORANTHENE 34 U5 UG/L

IROTMWI-3 4.0-17.0 06-Jul-92 FLUORANTHENE 6 A UG/L '
IROIMWI-3 4.0-17.0 06-Jul-82 FLUORANTHENE 6 A UG/L

IROTMWI-3 4.0-17.0 24-Aug-92 FLUORANTHENE 13 A UG/L

IROTMWI-3 4.0-17.0 06~Jul-92 FLUORENE 2 A UG/L

IROTMWI-3 4.0-17.0 24-Aug-92 FLUORENE 3 A UG/L l
IROCIMW43A 5.0-225 09-Jan-82 FLUORIDE 073 A MG/L

IROTMWI-3 4.0-17.0 24-Aug-92 INDENO(1,2,3-CD)PYRENE 3 A UG/L

IROIMW43A 5.0-225 22-Mar-91 METHYLENE CHLORIDE 18 A UG/L l
IROIMWI-7 3.0-13.0 21-Jan-92 METHYLENE CHLORIDE 2 A UG/L

IRO1IMW43A 5.0-225 22-Mar-91 NAPHTHALENE 49 J5 UG/L

IROTMW44A 4.0-8.0 - 25-Mar-91 NAPHTHALENE 63 A UG/L

IROTMW44A 4.0-8.0 25-Mar-91 NAPHTHALENE 62 A UG/L

IROTMW43A 5.0-22.5 09-Jan-92 NAPHTHALENE 14 A UG/L

IRO1MWA44A 4.0-8.0 20-Jan-92 NAPHTHALENE 5 A UG/L




Site IR-1/21 Groundwater Data from Monitoring Wells Near the Bay

Aquifer Sample Chemical ;
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IROTMW4BA 5.0 - 18.0 22-Jan-92 NAPHTHALENE 6 A UG/L
IROTMWA4BA 5.0 - 18.0 22-Jan-92 NAPHTHALENE 7 A UG/L
IROIMWI-3 4.0-17.0 06-Jul-92 NAPHTHALENE 2 A UG/L
l IROTMW43A 5.0 - 22.5 18-Aug-92 NAPHTHALENE - 8 A  UGL
IROIMWA43A 5.0-225 18-Aug-82 NAPHTHALENE 9 A UG/L
IROTMWA44A 4.0 - 8.0 20-Aug-92 NAPHTHALENE 7 A UG/
IROTMWA44A 4.0- 8.0 20-Aug-92 NAPHTHALENE 7 A UG/L
l fROTMWI-7 3.0-13.0 22-Oct-90 ORTHOPHOSPHATE AS P 54 A MG/L
IROTMW4BA 5.0- 18.0 30-Oct-90 ORTHOPHOSPHATE AS P 072 A MG/L
IRO1MW3BA 7.0 - 20.0 07-May-91 ORTHOPHOSPHATE AS P 032 A MG/L
l ROTMW43A 5.0-22.5 22-Mar-91 PHENANTHRENE 4 J5 UG/L
IROIMWI-3 40-17.0 06-Jul-82 PHENANTHRENE 2 A uG/L
IROTMWA43A 5.0- 225 18-Aug-82 PHENANTHRENE 38 A UG/L
. IROIMW43A 5.0-225 22-Mar-91 PHENOL 87 J5 UG/L
' IROTMW44A 4.0 - 8.0 25-Mar-91 PHENOL ' 55 A - UG/L
{ROTMW44A 4.0-8.0 25-Mar-91  PHENOL 5§ A UG/L
IRO1MW43A 5.0-225 09-Jan-92 PHENOL 60 A UG/L
IROIMWI-3 4.0-17.0 16-Jan-92 PHENOL 6 A UG/L
l IRO1TMW44A 4.0-8.0 20-Jan-92 PHENOL 7 A UG/L
IROTMW43A 5.0-225 _ 18-Aug-92 PHENOL 50 A UG/L
fROTMWA43A 5.0-22.5 18-Aug-92 PHENOL 41 A UG/L
l IROTMWA44A 4.0-8.0 20-Aug-92 PHENOL 10 A UG/L
IROITMWI-3 4.0-17.0 24-Aug-92 PHENOL 2 A UG/L
IROTMW43A 5.0-22.5 09-Jan-92 PHOSPHATE 0.14 A MG/L
01MW43A 5.0-22.5 22-Mar-91 PYRENE 34 J5 UG/L
1MWI-8  4.0-17.0 06-Jul-92 PYRENE 4 A UG/L
01MWI-3 4.0-17.0 06-Jul-92 PYRENE 4 A UG/L
IROIMWI-3 4.0-17.0 24-Aug-92 PYRENE 10 A UG/L
IRO1MWA44A 4.0-8.0 25-Mar-91 TETRACHLOROETHENE 15 A UG/L
l IROIMWI-3 4.0-17.0 06-Jul-92 TETRACHLOROETHENE 1A UG/L
IRO1MWA43A 5.0-22.5 22-Mar-91 TOLUENE 16 A UG/L
tROTMWA43A 5.0-225 09-Jan-92 TOLUENE 6 A UG/L
l IROIMWI-7 3.0-13.0 10-Ju-92 TOLUENE 2A  UGL
IROTMW43A 5.0-225 18-Aug-92 TOLUENE 5 A UG/L
IRO1MW43A 5.0-225 18-Aug-92 TOLUENE 4 A UG/L
IRO1MW44A 4.0- 8.0 25-Mar-91 TOTAL DISSOLVED SOLIDS 748 J5 MG/L

l IRO1MW44A 4.0- 8.0 20-Aug-92 TOTAL DISSOLVED SOLIDS 1390 A MG/L
IRO1TMW43A 5.0-22.5 22-Mar-91 TPH-DIESEL 2200 A UG/L
IRO1MW44A 4.0- 8.0 25-Mar-91 TPH-DIESEL 810 A UG/L
IRO1MW44A 4.0-8.0 25-Mar-81 TPH-DIESEL 1000 A UG/L
IRO1TMW38A 7.0 - 20.0 07-May-91 TPH-DIESEL 780 A UG/L
IROTMW43A 5.0-225 09-Jan-92 TPH-DIESEL 5200 A UG/L
IROIMWI-3 4.0-17.0 16-Jan-92 TPH-EXTRACTABLE UNKNOWN HYDROC 4000 A UG/L
l IROTMW3BA 7.0 - 20.0 16-Jan-92 TPH-EXTRACTABLE UNKNOWN HYDROC 310 A UG/L
IRO1MW44A 4.0- 8.0 20-Jan-92 TPH-EXTRACTABLE UNKNOWN HYDROC 0.84 A MG/L
IRO1MWA4BA 5.0-18.0 22-Jan-92 TPH-EXTRACTABLE UNKNOWN HYDROC 13 A MG/L
IRO1MW4BA 5.0 - 18.0 22-Jan-92 TPH-EXTRACTABLE UNKNOWN HYDROC 14 A MG/L
‘ l IRO1TMW4BA 5.0 - 18.0 09-Jul-92 TPH-EXTRACTABLE UNKNOWN HYDROC 14 A MG/L
IRO1TMW43A 5.0-22.5 18-Aug-92 TPH-EXTRACTABLE UNKNOWN HYDROC 58 A MG/L
IROIMW43A 5.0-22.5 18-Aug-92 TPH-EXTRACTABLE UNKNOWN HYDROC 57 A MG/L
l IROTMW3BA 7.0-20.0 18-Aug-92 TPH-EXTRACTABLE UNKNOWN HYDROC 0.89 A MG/L
IROTMW43A 5.0-22.5 09-Jan-92 TPH-GASOLINE 1100 A UG/L
1MW44A 4.0 - 8.0 25-Mar-91 TRICHLOROETHENE 11 A UG/L

tMW43A 5.0-225 22-Mar-91 XYLENE (TOTAL) 41 A

UG/L

3




Site IR-1/21 Groundwater Data from Monitoring Walis Near the Bay

Aquifer Sample Chemical

Location Sreen Depth  Date Parameter Result Qual Units
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IROTMWA43A 5.0 - 225 09-Jan-92 XYLENE (TOTAL) 160 A UG/L

iROTMWI-8 2.0-12.0 27-Jan-92 XYLENE (TOTAL) 4 A UG/L

IRO1TMW43A 5.0- 225 18-Aug-82 XYLENE (TOTAL) : 170 A UG/L

IROTMWA43A 5.0- 225 18-Aug-92 XYLENE (TOTAL) 140 A UG/L l
IROIMWI-3 4.0-17.0 24-Aug-82 XYLENE (TOTAL) 2 A UG/L

IROTMW4BA 5.0 - 18.0 30-Oct-80 ALUMINUM 105 J*5 UG/L

IRO1MW4BA 5.0 - 18.0 22-Jan-92 ANTIMONY 386 A UG/L I
IROIMWA43A 5.0-225 . 22-Mar-81 ANTIMONY 271 A UG/L

IROIMWI-3 4.0-17.0 23-Oct-90 ANTIMONY 228 J* UG/L

iROTMWI-7 3.0-13.0 21-Jan-92 ARSENIC 225 A UG/L

IROIMWI-7 3.0-13.0 22-Oct-80 ARSENIC - 184 J*3 UG l
IROIMWI-3 4.0-17.0 16-Jan-82 ARSENIC’ 72 A UG/L

IROTMWA43A 5.0-22.5 22-Mar-91 ARSENIC 32 A UG/L

IROTMW44A 4.0-8.0 - 20-Jan-92 ARSENIC 3 A UG/L .
IROTMW4BA 5.0 - 18.0 22-Jan-92 ARSENIC ) 25 A UG/L

IROTMW48A 5.0 - 18.0 22-Jan-92 ARSENIC 18 A UG/L

IROCIMWI-8 2.0-12.0 27-Jan-92 ARSENIC : 18 J3 UG/L

tRO1MW4BA 5.0- 18.0 22-Jan-92 BARIUM 1880 A UG/L l
IROTMW48BA 5.0 - 18.0 22-Jan-92 BARIUM 1820 A UG/L

IROTMW48A 5.0 - 18.0 30-Oct-90 BARIUM 1300 J*35 UG/L

IROTMWI-3 4.0-17.0 23-Oct-90 BARIUM 789 J* UG/L

IROIMWI-3 4.0-17.0 16-Jan-92 BARIUM 710 A UG/L

IROTMW43A 5.0-22.5 09-Jan-92 BARIUM 424 A UG/L

IROTMW38A 7.0 - 20.0 16-Jan-92 BARIUM 375 A UG/L

IROIMWI-7 3.0-13.0 22-Oct-90 BARIUM 341 J*2 UG/L

IROTMWI-7 3.0-13.0 21-Jan-92 BARIUM 339 A UG/L

IROTMW43A 5.0-22.5 22-Mar-91 BARIUM 263 A UG/L

IROTMW3BA 7.0 - 20.0 07-May-91 BARIUM 180 A UG/L

IROTMW44A 4.0 - 8.0 20-Jan-92 BARIUM 136 A UG/L I
IRO1TMW44A 4.0-8.0 25-Mar-91 BARIUM 871 A UG/L

IROTMW44A 4.0-8.0 25-Mar-91 BARIUM . 846 J4 UG/L

iRO1MWI-8 2.0-12.0 27-Jan-92 BARIUM 568 A UG/L l
IROIMWI-7 3.0-13.0 21-Jan-92 BERYLLIUM 29 A UG/L

IROIMWI-B 2.0-12.0 27-Jan-92 BERYLLUIUM 23 A UG/L

IROTMW38A 7.0 - 20.0 07-May-91 BERYLLIUM : 043 A UG/L

IRO1MWA44A 4.0-8.0 25-Mar-91 BERYLLIUM 032 A UG/L l
IRO1MW44A 4.0- 8.0 25-Mar-91 BERYLLIUM 032 A UG/L

IROIMWI-B 2.0-12.0 27-Jan-92 CALCIUM 288000 A UG/

iIROIMWI-7 3.0-13.0 21-Jan-92 CALCIUM 281000 A uG/L

IROITMWI-7 3.0-13.0 22-Oc¢t-90 CALCIUM 236000 J* UG/L '
IROTMW3BA 7.0 - 20.0 16-Jan-92 CALCIUM 149000 A UG/L

IROTMW43A 5.0-225 22-Mar-91 CALCIUM 143000 A UG/L

IROTMWA48A 5.0 - 18.0 22-Jan-92 CALCIUM 137000 A UG/L I
IRO1MW4BA 5.0 - 18.0 22-Jan-92 CALCIUM 136000 A UG/L

IROTMW3BA 7.0 - 20.0 07-May-91 CALCIUM 115000 J4 UG/L

IROTMW4BA 5.0 - 18.0 30-Oct-90 CALCIUM 113000 J*5 UG/L

IROIMW43A 5.0-225 09-Jan-92 CALCIUM 111000 A UG/L l
IROTMW44A 4.0-8.0 25-Mar-91 CALCIUM 105000 A UG/L

IRO1MW44A 4.0 - 8.0 25-Mar-91 CALCIUM 101000 A UG/L

IROTMW44A 4.0-8.0 20-Jan-92 CALCIUM 92600 A UG/L

IROIMWI-3 4.0-17.0 23-Oct-90 CALCIUM 71600 J* UG/L .
IROTMWI-3 4.0-17.0 16-Jan-92 CALCIUM 56200 A UG/L

IROTMWI-8 2.0-12.0 27-Jan-92 CHLORIDE 15200 A MG/L




Site IR-1/21 Groundwater Data from Monitoring Wells Near the Bay

Aquifer Sample Chemical

ation Sreen Depth  Date Parameter Result Qual Units
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IROIMWI-7 3.0-13.0 22-Oct-80 CHLORIDE 13400 A MG/L
IROIMWI-7 3.0-13.0 21-Jan-92 CHLORIDE 12100 A MG/L
IROTMW4BA 5.0 - 18.0 30-Oct-80 CHLORIDE 3440 A MG/L
l " IROTMW4BA 5.0 - 18.0 22-Jan-82 CHLORIDE 2060 A MG/L
IRO1MW4BA 5.0 - 18.0 22-Jan-82 CHLORIDE 2800 A MG/L
IROTMWA43A 5.0-225 22-Mar-91 CHLORIDE 1550 A MG/L
RO1MWI-3 4.0-17.0 23-Oct-80 CHLORIDE 1280 A MG/L
l IRO1MW44A 4.0- 8.0 20-Jan-82 CHLORIDE 371 A MG/L
{ROTMW38A 7.0 - 20.0 07-May-91 CHLORIDE 287 A -  MGL
IRO1MWA44A 4.0- 8.0 25-Mar-91 CHLORIDE 208 A MG/L
IROTMW44A 4.0 - 8.0 25-Mar-91 CHLORIDE 204 A MG/L
IROIMWI-3 4.0-17.0 16-Jan-92 CHLORIDE ' 580 A MG/L
IROTMW3BA 7.0 - 20.0 “16-Jan-92 CHLORIDE 400 A MG/L
fROTMW43A 5.0-22.5 09-Jan-92 CHLORIDE 337 A MG/L
l IROIMWI-7 3.0-13.0 22-0ct-90 CHROMIUM 238 J*3 UG/L
IROTMWI-3 4.0-17.0 23-Oct-90 CHROMIUM 229 J* UG/L
IROTMWI-3 4.0-17.0 16-Jan-92 CHROMIUM 155 A UG/L
IROTMW43A 5.0-22.5 09-Jan-82 CHROMIUM 147 A UG/L
l IROTMW43A 5.0-22.5 22-Mar-91 CHROMIUM 13.7 A UG/L
IROTMW3BA 7.0 - 20.0 07-May-91 CHROMIUM 29 A UG/L
IROTMW44A 4.0 - 8.0 25-Mar-91 CHROMIUM 24 A UG/L
l IROTMW43A 5.0-22.5 22-Mar-91 COBALT 9.7 A UG/L
IROTMW44A 4.0-8.0 25-Mar-91 COBALT ' 66 A UG/L
IROTMWI-3 4.0-17.0 23-Oct-90 COPPER 219 J* UG/L
01IMWI-3 4.0-17.0 16-Jan-92 COPPER 65 A UG/L
‘01MW48A 5.0-18.0 22-Jan-82 COPPER 3.7 A UG/L
01MW44A 4.0- 8.0 20-Jan-92 COPPER 22 A UG/L
IROTMW3B8A 7.0 - 20.0 07-May-91 CYANIDE 17 A UG/L
IROTMW3BA 7.0 - 20.0 16-Jan-92 CYANIDE 0.022 A MG/L
' IROTMW43A 5.0-22.5 22-Mar-81 FLUORIDE 2 J5 . UGL
IROTMW44A 4.0- 8.0 25-Mar-91  FLUORIDE : 1A MG/L
IROTMW3BA 7.0 - 20.0 16-Jan-92 FLUORIDE 0.65 A MG/L
l IROIMWI-3 4.0-17.0 16-Jan-92 FLUORIDE 06 A  MGL
IROIMWI-3 4.0-17.0 16-Jan-92 IRON 5400 A UG/L
IROIMWI-3 4.0-17.0 23-Oct-90 IRON 5100 J* UG/L
IRO1TMW44A 4.0-8.0 20-Jan-92 IRON 3220 A UG/L

I IROTMW44A 4.0-8.0 25-Mar-91 IRON . 2440 A uG/iL -
IRO1TMW44A 4.0 - 8.0 25-Mar-91 IRON 2260 A UG/L
IROTMW3BA 7.0 - 20.0 16-Jan-92 IRON 2180 A UG/L
IROIMW43A 5.0-225 22-Mar-91 {RON 1460 A UG/L
IROTMW43A 5.0-225 09-Jan-82 1RON 722 A UG/L
IRO1TMW38A 7.0-20.0 07-May-91 IRON . 412 A UG/L
IROIMWI-7 3.0-13.0 22-Oct-90 IRON 180 J* UG/L
l IROIMWI-7 3.0-13.0 21-Jan-92 IRON 147 A UG/L
_IROIMWI-8 2.0-12.0 27-Jan-92 IRON 139 A UG/L
IRO1TMW48A 5.0 - 18.0 30-Oct-80 IRON 48 J*5 UG/L
IRO1TMW48A 5.0- 18.0 22-Jan-82 LEAD 1A UG/L
l IROTMW4BA 5.0 - 18.0 22-Jan-92 LEAD 1A UG/L
IROIMWI-7 3.0-13.0 21-Jan-92 MAGNESIUM 843000 A UG/L
IROTMWI-8 2.0-12.0 27-Jan-92 MAGNESIUM 817000 A UG/L
l IROTMWI-7 3.0-13.0 22-Oct-90 MAGNESIUM 458000 J* UG/L
[RO1MWI-3 4.0-17.0 23-Oct-90° MAGNESIUM 314000 J* UG/L
1MWI3 4.0-17.0 16-Jan-92 MAGNESIUM 242000 A UG/L
1MW43A 5.0-225 09-Jan-92 MAGNESIUM 218000 A UG/L




Site IR-1/21 Groundwater Data from Monitoring Wells Near the Bay

Aquifer Sampie Chemica!
Location Sreen Depth Date Parameter Result Qual Units
IROTMW43A 5.0 - 22.5 22-Mar-91 MAGNESIUM 204000 A UG/L
IROTMW3BA 7.0 - 20.0 16-Jan-92 MAGNESIUM 153000 A UG/L
IROTMW38A 7.0 - 20.0 07-May-91 MAGNESIUM 144000 A UG/L
IROTMWA48A 5.0 - 18.0 22-Jan-92 MAGNESIUM 84800 A UG l
IROTMW4BA 5.0 - 18.0 30-Oct-90 MAGNESIUM 80500 J*5  UG/L
IRO1MW4BA 5.0 - 18.0 22-Jan-92 MAGNESIUM 768900 A UG/L
IROTMW44A 4.0 - 8.0 20-Jan-92 MAGNESIUM ‘ 82200 A UG/L
IROIMW44A 4.0 - 8.0 25-Mar-91 MAGNESIUM 27100 A UG/L I
IROTMW44A 4.0 - 8.0 25-Mar-91 MAGNESIUM 25700 A UG/L
IROTMWA43A 5.0 - 22.5 22-Mar-91 MANGANESE 1510 A UG/
{RO1MW3BA 7.0 - 20.0 16-Jan-82 MANGANESE _ 1330 A UG/L
IROTMW44A 4.0 - 8.0 25-Mar-91 MANGANESE 1040 A UG/L
IROTMWA44A 4.0- 8.0 25-Mar-91 MANGANESE 1010 A UG/L
IROTMW43A 5.0 - 22.5 09-Jan-82 MANGANESE 874 A UG/L
IROTMW38A 7.0 - 20.0 07-May-91 MANGANESE 859 A °  UGL l
IROTMWA44A 4.0 - 8.0 20-Jan-92 MANGANESE : 804 A UG/L
IROIMWI-7 3.0-13.0 22-Oct-90 MANGANESE 680 J* UG/L
IROIMWI-7 3.0-13.0 21-Jan-92 MANGANESE 430 A UG/L
IROTMW48A 5.0 - 18.0 22-Jan-92 MANGANESE ‘ 181 A UG/L l
IRO1TMWA48A 5.0 - 18.0 22-Jan-92 MANGANESE 180 A UG/L
IRO1TMW48A 5.0 - 18.0 30-Oct-90 MANGANESE 168 J*35 UG/L
IROIMWI-3 4.0-17.0 16-Jan-92 MANGANESE 121 A UG/L
IROIMWI-8 2.0-12.0 27-Jan-92 MANGANESE 846 A UG/L
IROTMWI-3 4.0-17.0 23-Oct-90 MANGANESE 80 J* UG/L
IROIMWI-B 2.0-12.0 27-Jan-82 MOLYBDENUM 88 A UG/L
IROIMWI-3 4.0-17.0 23-Oct-90 NICKEL 747 J* UG/L
IROTMWA43A 5.0 - 225 22-Mar-91 NICKEL 512 A UG/L
IROIMWI-3 4.0-17.0 16-Jan-92 NICKEL 284 A UG/L
IROTMWA43A 5.0 - 22.5 09-Jan-92 NICKEL 224 J3 UG/L
IRO1MW48A 5.0 - 18.0 30-Oct-90 PH B3 A PH l
IROIMW4BA 5.0 - 18.0 22-Jan-92 PH 79 A PH
IROTMW4BA 5.0 - 18.0 22-Jan-92 PH 79 A PH
IROIMWI7 3.0-13.0 21-Jan-92 PH 76 A PH l
IROTMW43A 5.0 - 22.5 09-Jan-92 PH 75 J5 PH
IROIMWI-8 2.0-12.0 27-Jan-92 PH 75 A PH
IROTMW3BA 7.0 - 20.0 07-May-91 PH 74 A PH
IROTMW44A 4.0 - 8.0 20-Jan-92 PH 74 A PH '
IROIMWI-7 3.0-13.0 22-Oct-90 PH 7.3 J5 PH :
IROIMWI-3 4.0-17.0 16-Jan-92 PH 72 A PH
IROTMWI-3 4.0-17.0 23-Oct-80 PH 7.2 'J5 PH
IROTMW38A 7.0 - 20.0 16-Jan-92 PH 71 A PH l
IROIMWI-3 4.0-17.0 16-Jan-92 PHOSPHATE 059 A MG/L
IROTMW3BA 7.0 - 20.0 16-Jan-92 PHOSPHATE 038 A MG/L
IROIMWI-8 2.0-12.0 27-Jan-92 POTASSIUM 296000 A UG/L I
IROTMWI-7 3.0-13.0 21-Jan-92 POTASSIUM 260000 A UG/L
IROIMWI-7 3.0-13.0 22-Oct-90 POTASSIUM 158000 J* UGL
JIROIMW43A 5.0 - 225 09-Jan-92 POTASSIUM 83400 A UG/
IROTMW4BA 5.0 - 18.0 30-Oct-90 POTASSIUM 79800 J*5 UG l
{ROTMW43A 5.0 - 22.5 22-Mar-91 POTASSIUM 70700 A UG/L
IROTMWI-3 4.0-17.0 23-Oct-90 POTASSIUM 65400 J* UG/L
IROTMW4BA 5.0 - 18.0 22-Jan-92 POTASSIUM 63000 A UG/L
IRO1MW4BA 5.0 - 18.0 22-Jan-92 POTASSIUM 62800 A UG/L l
IROIMWI-3 4.0-17.0 16-Jan-92 POTASSIUM 52900 A UG/L
IROTMW3BA 7.0 - 20.0 07-May-91 POTASSIUM 16600 A UG/L




Site IR-1/21 Groundwater Data from Monitoring Wells Near the Bay

Aquifer

Sample

ation Sreen Depth  Date

IROTMW3BA 7.0 - 20.0
JROIMWA44A 4.0 - 8.0
IROTMWA44A 4.0 - 8.0
IROTMW44A 4.0 - 8.0
IROIMWI-7 3.0-13.0
IROTMW4BA 5.0 - 18.0
l IROIMWI-B 2.0 - 12.0
IROIMWI-7 3.0-13.0
IROIMWI7 3.0-13.0
IROTMWA4EA 5.0 - 18.0
I 1ROTMW48A 5.0 - 18.0
IROTMWA4BA 5.0 - 18.0
IROITMWA43A 5.0 - 22.5
IROTMW43A 5.0 - 22.5
IROIMWI3 4.0-17.0
IROIMWI-3 4.0-17.0
IROTMW3BA 7.0 - 20.0
l IROTMW38A 7.0 - 20.0
IROIMW44A 4.0 - 8.0
IROTMWA44A 4.0 - 8.0
IROTMW44A 4.0- 8.0
' IROIMWI-8 2.0-12.0
IROTMWI-7 3.0 - 13.0
IROTMW38A 7.0 - 20.0
1MW38A 7.0 - 20.0
IMWI-7 3.0-13.0
01MWA44A 4.0 - 8.0
IROTMWA44A 4.0 - 8.0
. IROTMW43A 5.0 - 22.5
JRO1MW44A 4.0-8.0
IROTMWA43A 5.0 - 22.5
IROIMWI-3 4.0- 17.0
' IROTMW48A 5.0 - 18.0
IROIMWI-3 4.0-17.0
IROIMWI-8  2.0-12.0
. IROIMWI-7 3.0-13.0
IROIMWI-7 3.0- 13.0
IROTMW48A 5.0 - 18.0
IROTMWA48A 5.0 - 18.0
' IROTMW48A 5.0 - 18.0
IROTMWA3A 5.0 - 22.5
IROTMW43A 5.0 - 22.5
IROIMWI-3 4.0-17.0
IROTMWI-3 4.0- 17.0
JROTMW3BA 7.0 - 20.0
IROTMW44A 4.0 - 8.0
l IROTMW44A 4.0 - 8.0
IROTMW43A 5.0 - 22.5
IROTMW43A 5.0 - 22.5
IRO1MW44A 4.0-8.0
l IROTMW44A 4.0 - 8.0
IMWI-3 4.0-17.0
MW3BA 7.0 - 20.0
IMWI-8 2.0-12.0

16-Jan-92
20-Jan-92
25-Mar-91
25-Mar-91
22-Oct-90
22-Jan-g2
27-Jan-92
21-Jan-92
22-Oct-90
22-Jan-92
30-Oct-90
22-Jan-82

* 09-Jan-92

22-Mar-91
23-Oct-80
16-Jan-92
07-May-91
16-Jan-92
20-Jan-92
25-Mar-91
25-Mar-91
27-Jan-92
21-Jan-g2
16-Jan-92
07-May-91
22-Oct-90
25-Mar-91
25-Mar-91
22-Mar-91
20-Jan-92
09-Jan-92
23-Oct-90
30-Oct-90
16-Jan-92
27-Jan-92
21-Jan-92
22-0Oct-90
30-0Oct-90
22-Jan-92
22-Jan-92
22-Mar-91
08-Jan-92
23-Oct-90
16-Jan-92
16-Jan-92
20-Jan-92
25-Mar-91
22-Mar-91
09-Jan-92
25-Mar-91
25-Mar-81
16-Jan-92
16-Jan-82
27-Jan-92

Chemical
Parameter

ERERRESTREND RN S IS S 58

POTASSIUM

POTASSIUM

POTASSIUM

POTASSIUM

SELENIUM

SILVER

SODIUM

SODIUM

SODIUM

SODIUM

SODIUM

SODIUM

SODIUM

SODIUM

SODIUM

SODIUM

SODIUM

SODIUM

SODIUM

SODIUM

SODIUM

SULFATE

SULFATE

SULFATE

SULFATE

SULFATE

SULFATE

SULFATE

SULFATE

SULFATE

SULFATE

SULFATE

SULFATE

SULFATE

TOTAL DISSOLVED SOLIDS
TOTAL DISSOLVED SOLIDS
TOTAL DISSOLVED SOLIDS
TOTAL DISSOLVED SOLIDS
TOTAL DISSOLVED SOLIDS
TOTAL DISSOLVED SOLIDS
TOTAL DISSOLVED SOLIDS
TOTAL DISSOLVED SOLIDS
TOTAL DISSOLVED SOLIDS
TOTAL DISSOLVED SOLIDS
TOTAL DISSOLVED SOLIDS
TOTAL DISSOLVED SOLIDS
TOTAL DISSOLVED SOLIDS
VANADIUM

VANADIUM

VANADIUM

VANADIUM

VANADIUM

VANADIUM

VANADIUM

Result Qual

X 2 ¥ F ¥ 3§ ¥ F ¥ 3
16900 A
13600 A
10500 A
8930 A

25 J*

19
8210000
7210000

7000000
1990000
1840000
1830000
1010000

897000
895500
718000
445000
365000
179000
104000
97500
2230
772
646
507
231
167
165
130

38
16.9

13
124
10.8
28600
23600
17830
6950
5760
5730
4360
4000
3526
3300
2280
995
695
247
10.3

8.4

6.8

5.8

4.3

3.2

>4>>>

(4]

>>>>>>>iﬁ>>>‘a>>>>&-§ﬁ>>>>>>>>>>>>>>>>>>>>>%)>)%

Units
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
uG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UGL -
UG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L -
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
MG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L
UG/L



. Site IR-1/21 Groundwater Data from Monitoring Wells Near the Bay

Aquifer Sample Chemical
Location Sreen Depth  Date Parameter , Result Qual Units
MEEEE = EEEESSER SXEESI EEETEEEETRERE LRI N EBRERIERX ERRKEXZ =25
1RO1MWA44A 4.0-8.0 25-Mar-91 ZINC 235 A UG/L
IRO1TMWA44A 4.0- 8.0 25-Mar-91 ZINC 226 A UG/L
IROIMWI3 4.0-17.0 23-Oct-80 ZINC 78 J*3 UG/L
IROIMWA43A 5.0- 225 22-Mar-91 ZINC 66.3 A UG/L
IROTMWI-Z 3.0-13.0 22-0ct-80 ZINC 42 UGL
{ROTMWA43A 5.0-225 08-Jan-92 ZINC 361 A UG/L
IROIMWI-3 4.0-17.0 16-Jan-92 ZINC 19 A UG/
{RO1MW38A 7.0 - 20.0 16-Jan-92 ZINC 56 A UG/




- 14

PROJECT AND LABORATORY QUALIFIERS ASSIGNED DURING THE RI

Project Qualifi
L Qualifiers

Analytical results that receive a *J* are qualified as estimated due to noncompliance with the
following criteria.

JO - Internal standard
J1 - Instrument performance
J2 - Laboratory duplicate precision
J3 - Laboratory spike recovery
- ICP serial dilution
J5 - Holding time
J6 - Field duplicate precision
J7 - Initial and/or continuing calibration
J8 - Result above the calibration range
J9 - ICP interference check sample
J* - Results of full validation
U Qualifiers

Analytical results that receive a "U" are qualified as nondetected for the following reasons:

Ul -  Analyte detected in laboratory blanks

U2 -  Analyte detected in field blanks

U4 -  Analyte is a common laboratory contaminant, and after review of the data the analyte was
qualified based on professional judgment

R Qualifiers

\ Analytical results that receive an "R" are qualified as rejected due to noncompliance with the

following criteria:

RO - Internal standard

Rl - Holding time
R2 - Laboratory spike recovery
R3 - Instrument performance

RS -  Analyte incorrectly identified

R6 - Results of full validation

R7 - Initial and/or continuing calibration
R8 - Field duplicate precision

R9 - ICP interference check sample

06900700203 \bnunters\escn-sum. HN0S-10-96\rkr




Other Qualifiers

A
v

Acceptable without qualification
Received a full CLP validation

i

+ rEcnZNw

LI D R RN B R |

Reported value is less than the CRDL and greater than the IDL

Serial dilution analysis was not within the control limits

Spiked sample recovery was not within control limits

Reported value was determined by the Method of Standard Additions

Analyte was not detected

Post-digestion spike for furnace AA was not within the control limits
Duplicate sample analysis was not within the control limits

Correlation coefficient for the Method of Standard Additions was below 0.995

E

-

Compound was also detected in the laboratory method blank
Compound was quantified from a secondary dilution

Sample concentration is above the calibration range

Result is below the reporting limit or estimated

Unknown and unquantifiable petroleum hydrocarbons present

96500700200 \hunters\eocn-sum. HIN0S-10-96\rkr
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Elevation: G5 16.71 feet
3 E Told Depth: 265 #t.
0 :
s MR VERY DARK- GRAY POORLY GRADED smo WIH GRAVEL (5P
$110w624 P\ R e e Sanss, mos! =
oned
lﬂ groded wmxf fne .::Meu - posry .
53 7 \ ‘
_ ammvmmmnmm@
I0HE2S / 10YR2/1, locse 1o medium dense .
s l / 60% fine wczun grovel, ‘0! mn- '
“h wmmmmv GRADED SAND WiH GRAVEL
"o | DRI, fose 0308 .
7 WM 'M poorly
Ii!‘ || £ e to mesum strances e,
*all -
noe2? gul DARK BGie SV (™ GLAT W GIAVEL ()
S 7| || o=t
1 :5: ‘; .{wwumwmn
bi l
u / ! om BROWN SANDY LEAN CLAY (CL)
a3 ! 0{4 soft_to medum stilf, most,
o628 X / { doy 20-40% fine~ to medium-greined '
' interbedding of dock -eu-m
1 ! / ond fve rones govel ot 5
/ DARK CRAVISH BROWN WELL-GRADED CRAVEL W SKD (GW)
91104629 2.5Y4/2, loose to medum dense, wel,
1‘8-202 fine- e ubrmmm qo;el,m
0 Mmedium=gr son.
/ DARK REDDISH BROWN GLAYEY TRAVEL (00)— — — =
/ lOvRJ/ Mum dense, morst (o wet,
ki 70~ ;voded subonguior to subrounded
20 3 / : M grovel. 20-302 doy troce sond, fil
& DARK GAEENISH GRAY SLTY GRML WiIH SAND (GM
i é 5GY4/1, medium dense @
- ?8_-;&: 5t 10-20% T :""' "
SHO0HE30 //// sorc. & e
/ DAFK. CREDNSH GRAY GRAVELLY ST (uu
70 sit, 10-202 fm groced sbr
® X // serpentinite grove, !m ne~ 1o mdum-
$110H531 ZA ’ “'
DARK REDDISH GRAY SANDY LEAN CLAY WITH GRAVEL (CL)~
SYR4/2. soft, moist to wet, .
cloy. 40% fine~ to medium-groined

mﬁ‘“ﬁ“ ith M?‘ tc
[ 4 ont
22 0 26.5 feet, onos

Hording Lowson Associales

Enginesring ond
Cnmnmw Services

|

Il

Log of Boring MOIMWOTA with Well Complciiop Detoil

Sowol Stotion, Treasure tsiong
Hunters Point Annex .
Son Froncisco, Colifornio P

|

|

un
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200 - 14.00 #.

SLOTTED SCREEN ~
Stonless steet
901 IN. SLOTSIZE)

| | i9 SEE ETR &3 '
g

log of Borng ROWM-9
s os/sc%/ms on eger. 800 n

L34 feet
W Doln w5

7 .\ns-mzuummasu

REDDISH BROWN SILTY SAND (SW)
zsmsy4wm oy s 503 tne sone,
less fine -’;d coorse grovel, il

G.M SAND TO CLAYEY SAND (SP-SC

“ﬁhmmymw-mim

fo wet,

Brick frogments ot 6.5 ft., driii
obstryction from 55 to 95 ﬂ.nqmtd

frogments in auger cuttings

BLACK CLAYEY SAND (SC)

L0 o e e 2,
ici

20% fine to eoc:e growl, fil

VERY DARK GRAY SILTY QLAY {CLM)
SYI/A, soft to ftm
modmte to h osuuty fines, less

frogments

Bctlom of bemq ot §
ae" filled " from M to 16.5 .
with bentonite pellets.

:

Hording Lowson Associates

Engineering ond
= Cnvironmentol Services

Log of Boring ROTMWI-S with Well Complefion Detoil
Noval Stotion Treosure lsiond
Hunters Point Annex

Son Frengisco, Californio

P




: Eomar G-15 WOAT 100 i diom
g & g ote Oafigrien) - 100 . diam.
[ ] ion: feel
1 5 £ ﬁ 3 } Totd Dwtr: 370 M.
LOOKNG COVER 3 0 :
— GRAY SILTY SAND WTH GRAVEL (SM)
BOREHOLE SY5/1, toose, ¢y,
10.00 N. DIAMETER 0 UMM well~ fne (o coorse=groined sond,
Tt m-%aﬂawum
0 snenos ¢ l
8
0 onenos '
| .
Portiond Type 11
000 - 2500 f. CI )
” .
BLANK CASING » '
4.00 . DIAMETER
+1.50 ~ 26.00 ft. \
2 F
3 B 2 9916708
BENTONITE SEAL %
Peliets 25
2300 - 2600 1t 3
1 n MmeHe
-1
SANDPACK = ok - ,
Lonestor £2/16 . ' P 4
.00 - 3700 . 0 Wemo i i
= ey Weist lo wet ot 325 ft, dense
SLOTTED SCREEN = RS
Scheguie 40 PVT = PR Calor chonge o oive brown (2.5Y4/4) ot
.02 IN. =« Rl : 8
G Sosko s e .
. . ) :i: ."‘.... .
0 9160507 :
~ Botiom of borng of 37 1
— Associof Log of Boring and Well Complefion Detail: IRO1MW028 ]
—— :°:"'“: ';:"”"‘ ssociates Primary Phose Remedial Investigotion A
1 . .
ET T =5 frwonmentol Serveces Novol Stotion, Treosure island, Hunters Point Annex
s =% Son Froncisco, Californio '
h
= v= - e - ———
——————— o 18639.110.02 : 4/9)



HLA IROTMWI-
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LOG OF EXPLORATORY BORING

PROJECT NUMBER  365-02.02 BORING NO. 197
PROJECT NAME  HPNS-Industrial Landfill Area | PAGE 1 OF 1

BY sK DATE  9/16/86 SURFACE ELEV. * 109.52°
suoto-| rocxer Ltuma- o . & s um™O-
vAC franereo- n‘on §§§ ; ; SRAPHIC ?ucamu?n
oom) rsn (.':331 s B § 4 CoOLUEN
N LL; light yeTlowish brown (Z2.57,
N 6/4); «<5¢% low-plasticity fines: »>90%
| fine sand; <61 refuse: wood; loose
a7 r to medium dense; damp to moist.
6 [ 771 SILTY CLAY; very dark gray (5Y, 3/1);
[ ’95% low=- to moderate-plasticity
B fines <5% very fine sand: 1-2% shell
8 | :;;;; fragments; soft; very moist.
2 Eééé
2 [ %
2 I éééé
2 ;222'
C — / BOTTOM OF BORING AT 13 FEET.
i 7 o
5 15—t
20
REMARKS

Orilled with 8-inch hollow-stem auger; sampled with 2-inch I.D. California
modified split-spoon sampler fitted with stainless steel liners. Boring

was converted to a 2-inch ground-water monitoring well as detailed on
Plate 25. *Casing elevation is relative to Havy Datum. -

——
e amemsm N,



HLA IRO1 le

LOG OF EXPLORATORY BORING

PROJECT NUMBER  365-02.02

PROJECT NAME HPNS-Industrial Landfil] Area
BY SK DATE 9/16/86

BORING NO. 148
PAGE 1 OF
SURFACE ELEV. * 108.34°

PHOTO- socxer "tlt;la- < " wo; ’ . 1-
vAC . Puctac- | mow §§§‘ ; g GRaAPIC - DESCRIPTION -
e b T H R i
N | GW- Y GRAY YEY GRAVEL-FILL;
- —ac light brownish gray (5Y, 6/2); 5-10%
L low-plasticity fines; 302 fine to
17 [ v,.s : coarse sand; 601 fine and coarse :
_ ¥ gravel; 1-2¢ brick fragments; medium '
B dense; very moist to wet.
2 m .
L V,S l
57 I 5
|V, @5': black (2.5Y, 2/0); trace wood.
41 [
18 I
15 [
- 1
18 I :
i — BOTTOM OF BORING AT 12.5 FEET.
- 16—
- =
_ 20
REMARKS

Drilled with 8-inch hollow-stem auger; sampled with 2-inch 1.D. California
modified split-spoon sampler fitted with stainless steel liners. Boring
was converted to a 2-inch ground-water monitoring well as-detailed on
Plate 27. *Casing elevation is relative to Navy datum. «.

B AT AL
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HLA [IROTMYV

R

LOG OF EXPLORATORY BORING

PROJECT NUMBER 365-02.02 _ : BORING NO. 1p3
PROJECT NAME HPNS-Industrial Landfill Area PAGE 1 OF 1

BY sK DATE 9/11/86 SURFACE ELEV. *113.51°
#noto-| mocxer Ltlttn- o < ol umo-
" .
VAC Pentino- | mow 55_‘ g § g SRAPMIC oLscRIrTIoN
o | aan [“R5V[ 58] & 13| cowwn | |
- ) i LL -FilL; 1ight olive brown
C Td (2.8, 5/4); <8% Tow-plasticity |
N e fines; 702 fine to coarse sand: 25-30%
nr 57 fine and coarse gravel; medium dense;
X ey dry.
. W SPITN @ 2-2.5': metal fragments.
20 I 1312 SAND-FILL; pale yellow (5Y, 7/3); <52
B S F low-plasticity fines; 98¢ fine to
N medium sand; trace refuse: plastic,
17 T metal fragments; medium dense: dry to
= m damp. - .
13 _ o v.s K @ 3.8-4': gray (7.5YR, §/0). _
| @ 5-5.5': black cemented aggregate;
. V,§ very moist.
19 T @' wet.
, N ;i1 @8-9.5": dark yellowish brown (10YR,
11 E [ ). S
n 1 S 010-20.5' black (257, 2/0).
- 4 . FEE
27 : @12.5': 10-15% fine gravel.
¥ I i |
N .....1 BOTTOM OF BORING AT 17 FEET.
_ 20_

_ REMARKS o

Drilled with 8-inch hollow-stem auger; sampled with 2-inch I.D. California
modified split-spoon sampler fitted with stainless steel liners. Boring
was converted to a 2-inch ground-water monitoring well as detailed on )
Plate 16. *Casing elevation is relative to Navy datum.

PLATE E1lf



HLA IRO1 MW!L

{ - PROJECT NUMBER  365-02.02 , BORING NO. Ipg
' PROJECT NAME = HPNS-Industrial Landfill Area PAGE 1 OF 1
BY SK DATE 9/16/86 SURFACE ELEV, = 113.1;1
PMO'IO-I POCKET [PENETRA- :. LITHO -~ . : .
vac  ferutrro- | mow §§§ § g srAPHIC ‘oescarmion . '
{(oom) (rsr) (.::3./ §*3 § 3 cowun .
N SRAVEL-FILL; reddish brown 1
N (2.5YR, 5/4); <5% low-plasticity
. . Vas ol fines; 35% fine to coarse sand; 55-
30 R 60% coarse gravel; <5¢ brick frag-
[ ments; medium dense; dry. .
R AND-FILL; light gray (2.5Y, 7/2); <5%
31 N . low-plasticity fines; >95¢ fine
N sand <5% brick fragments; loose; dry. l
R €3.5°: 1-2% cobble sized brick frag-
62 g VS ments. .
| V,S
| : @5.5': black (2.5Y, 2/0); 5% refuse: l
K nails, aggregate; <5% fine gravel;
B very moist. )
S0for | m SANDY GRAVEL-FILL; very dark gray (5Y,
6" N 3/1); <5% low-plasticity fines; 25-
. _ 302 fine to coarse sand; 55-70% fine
- S0for ~ gravel; medium dense; wet. , '
6" R @': 10-15% cobbles.
- 1
29f°l’.__ Pe’:‘ l
K — ~n®| BOTTOM OF BORING AT 11.5 FEET. |
- 15— ' ‘
e |
20
REMARKS :
Drilled with 8-inch hollow-stem auger; sampled with 2-inch I.D. California
modified split-spoon sampler fitted with stainless steel liners. 8oring
was converted to a 2-inch ground-water monitoring well as detailed on l
Plate 23. *Casing elevation is relative to Navy‘ datum. - :




PRC Environmental Management, Inc., LOG OF BORiNG iROIMN48A

Adapted from Harding Lawson Associstes : Page 1011
et Diagram £ :§ $ g
n i: I §H
(3 Materials Description
LOCKING COVER -
BOREHOLE 2 IN. X d B GRAYISH BROWN SILTY GRAVEL WITH SAND (GM) 25Y5/2,
CIAMETER [\ verymose, ary, 40-80% tne to coarse ravel, 20-40%
SROUT Portind Type o FEEHT |\ tine- to coarse-granea sand, 20% sat,
-n0-3tt. / <4 H4F LIGHT GRAY SILT WITH SAND (ML) 2.5Y7/2, very loose,
BLANK CASING 4 LH ary, T0-90X sit, 20X medkn- 10 cosrse~grained sand, 0%
uumsansf::m 5 .s_gtl;' \_;!_mm
BENTONITE SEAL T VERY DARK BROWN SILTY SAND WITH GRAVEL (SM)
Pelets 3 - 45 1t. * J0YR2/2, medkmm dense, moist, 70-85% fine- to
4 i Coarse—grained sand, 55X sit, 5~10% tine gravel with wood
- 1 #nd cioth debris, 18 .
SANDPACK RMC e 4 Hit Color change to biack, Sbundant wood debtis from 5 to 10
Lonestar #2/16 45 - ‘ s 1 - L
B 1t. ) 25X chert gravel, trace nais at @ 1t.
2 " Q04332 wet at 10 1t.
3
S —— GE— T C—— A CEE—— S— — — —
§;,,°TJ§£ fg ?EEN . BLACK FAT CLAY WITH SAND (CH) 2.5Y2/0, very soft,
(002 IN. SLOTSIZE) 1 0043333 15 wet, 80-G0X clay, 20X sand, fil
5-1B1t. 2
3 e ———— o e e —
SILTY SAND (SM) wet hid unit
DARK GREENISH GRAY FAT CLAY (CH) 5BG4/1, meo. stiff -
to stift, moist, 90-100% clay, 10X siit, 15-20% sheh
{ 20— fragments, bay mud deposits
: 5 9043334
{
[ ¢ 25 :
1 i Bottom of boring at 255 feet. Boring backfiled with
: pentonite chips from 18 to 255 feet.
- 30—
35—
-
40—
Project Number Date Driied ._10/24/1960 Figure
Project Name _Naval Station, Treasure Isiand BS Ejevation __8.03
Project Task Water Levei .10 ft.
Project Location _S@n Francisco, California - Total Depth Of Hote 255 1t.
Equipment CME 750 (HSA) 12 in. diam. ’ ‘ -
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000 - 200 0. .
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1Z1
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USe Bos /6

400 N O
4250 - 400 1
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]
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.
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PRC Environmental Management, Inc. LOG OF BORING IROIMW43A
Adapted from Harding Lawson Associates Page 1of 1
i: | st
B . Materials Description
LOOKING COVER .
BOREMOLE 22 IN. i 0 o SNOF 00! VERY DARK GRAYISH BROWN SILT WITH GRAVEL (ML)
DIAMETER ” 2.5Y3/2, medium stit! to stitt, moist, BOX sit, 15X tine
portend Type 2 anguar gravel, 5X fine- grained 3and, wood debris, il
I-00-31t / 4 0 SWOF082 Meces of asphait at 3 1t.
BLANK CASING 4 IN. 2% |
DIAMETER +2= 5 ft P [ DARK BROWN POORLY GRADED SAND WITH SILT (SP-SM)
BENTONITE SEAL 10YRY/3, foose, moist, 90X medium—grained sand, 10X sit, @
3-att 22 0 SNOF 063 — i — — — — — t— — — —
Petets 50 VERY DARK GRAYISH BROWN SANDY SILT (ML) 0YR3/2,
3 stiff, moist to wet, 70X sitt, 20% fine- to medim-graned
4 - mmmtommgamumwmm
¢ 0 SwFO4 foerous material, 1
& 2 10 Color change to biack (2.5YNIZ) 8t 85 1t., with wire detxis
SANDPACK RMC e’ 30 -+t pidhudebat it ink hicalodi
Lonestar $2/16 4 - 23 ; - 5 SN0F08S5 H BLACK SILTY SAND (M) 25Y 25Y2/0, mecium dense, wet, 85X
" , N very fine- to fine-grained sand, 15% sitt, sheen on sampler,
I fit
I
S VERY DARK GRAYISH BROWN WELL=GRADED SAND (SW)
7 15 25Y3/2, loose, wet, very fine~ to medium-grained sand,
i trace sit, possile paint chips, wire, fit
SLOTTED SCREEN o 00 emoFoss paint chips, wir
Schedue 40 PVC
(002 IN. SLOTSIZE)
5 - 225 teet.
6 2
8
8
'g 30 euoFosT DARK OLIVE GRAY FAT CLAY (CH) 5Y3/2, soft, moist, 87%
5 clay, trace shel tragments, bay mud deposits
3 - 25
2 . 3  emross
3 A Bottom of boring at 26.5 feet. Boring backflied with
bentonite chips from 23 to 26.5 feet.
30-
35—
40~
IProiect Number Date Dritled __03/06/1901 Figure
Project Name _Naval Station, Treasure Island 65 Elevation _10.17
Project Task Water Level 95 ft.
Project Location __San Francisco, California Total Depth Of Hole 265 1.
Equipment __MOBILE B-53 (HSA) 12 in. diam. -




PRC Environmental Management, Inc.
Adepted from Harding Lawson Associates

LOG OF BORING IROIMW44A

Page 101

8 T
e &
, =€
3 3
LOCKING COVER
BOREHOLE 12 m_————./:‘r—> © 0
DIAMETER "
GROUT Portiand Type
FIo-21t 7
BLANK CASING 4 IN ¢ o
owetsﬂ 425-4 ; :’
' 8 o
; ]
Pelets 2-3 1!. 2
SANDPACK RMC 2 1
Lonestar #2/83-8 2
SLOTTED SCREEN f
Scheaue 40 PVC 2 5
{0.02 IN. SLOTSIZE)
4~81t
2
2
; 6

Sample No.

SUOF00S

SNOF102

ONOF103

B10F 104

Materials Description.

BLACK POORLY BRADED SAND {SR) 2.5Y2/0. loose, moist
t0 wet, fine= to medum—graned sand, possbie sandblast
aaterisl, ty

Cotor change to olive brown (25Y4/4) at 3.75 1t
BUACK WELL-GRADED SAND (SW) 25Y2/0, loose, wet,
fine- to Coarse-graned 3and, wood dedris, possidie
sanablast material, fil

DARK GREENISH GRAY FAT CLAY (CH] 5GY4/4, soft, moist,
tmsmnoms.boqueposns :

i Bottom of boring a8t 16.5 feet. Boring dackfited with
pentonite chips to B feet.
20~
25+
30
35—
40—

Project Number

Project Name __Naval Station, Treasure 1sland

Project Task

Project Location __S2n Francisco. California

Em]pmen, MOBILE B-53 (HSA) 12 in. diam.

Date Drilied __03/06/1891
6S Elevation
Water Level
Yotal Depth Of Hole

Figure

6.59
5 1.

16.5 {1,




' o
o . £ ‘:;:&s(muum
m &Lt et
It H 11 b A5
LOOMIG COVER ° :
o TR [ B X
2
l 12 B BACTER A 17 U048
GROUT
. Portiond Type 1 "
“-u ' “ Y A G WS TEs
BLNK CASIVG d31 8 o s DCSLTY TAVEL W SAiD (i)~ .
4 . DWETER © Py m@’“g‘u{'@um
H3-uh 1 1 m wond o ik toprants, 8
A 8= B Trace concrels end brick Sugments ot
i o B 3 T 0 T B W T
Y=o ) Y GATEY 1) -
g"""‘ _":fj 1 30 MRS , teadium denes, wet,
C Lonestar 12/ =] : 45% grovl, some sond. 153 oy, fow brick
b-won - 0 -l ond concrete fegmants, (rece wosd and metd
=1 s " fogments, &
: %Zs: $ 10 msuos r’} Product ghoen oL 10 1
l RES 5
SLOTIED SCREEN =1 7 4 _ .
605 W, Siorsar) 414 g '
-8t 3- 18 LS DA Y FOORLT GO0 SR B T —
=] 6 g w.heu.gt'.
' ] 2 20 msuess R, fne-groined sond. & :
gE8 A oo ST Ry VL0 G WSS (6W)
1=% SCY4/\, loose, wel,
60X growel, 40 sond. @
. Orler indicotes chenge ot 18 1t
2 DARK GREDESH GAYTATGAT Wi s (61— — =
' 3 Y o e eemgrained st
I 2 #1508 uﬂ'om-u' .
. o ot Bor
B s e
. 18 to 21.5 feet.
___——_—_——_—__—'— Hording Lowson Associofes Log ROIWESA Detol "
S —————— . n .
e Enginesring end Sloval Stotion, Trecaure isiond
;-E‘_—‘ai""‘"""“‘ Sorvices Hunters Point Anner
R A ] Son froncisco, Californio
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O ——————




PRC Environmental Management, Inc. | LOG OF BORING IROIB275

| Adapted from Harding Lewson Associates : Page 1 of

§ J—

. LIGHT REDDISH BROWN GRAVELLY LEAN CLAY (CL) “
822§A322 SYRS/6, medium stiff, dry, 60X ciay, 30X subanguiar gravel,
10X medium- to fine-grained sand, 1

VERY DARK GRAY SANDY LEAN CLAY (CL) SYR3/1, soft, |
«ary, 55% cigy, 35X medum- to fine-grained sand, 10X f
gravel, trace wood, plastic and nais, til

WS

NJ3ass Blows/6h
~ OVA (ppm)

Sample No.

© Depth (1)

¢
7 S0% wood aebris by 5 1t.
k'] 82264374

20

° .

5 Q228837 /

25 % s 2 —— — — — — ——— o2 ot i .

2 10 ‘ DEBRIS ZONE wood, Cloth, plastic

B g e2sas .

a3 GRAY POORLY BRADED SAND WITH GRAVEL (SP) 5Y6/1
loose, wet, 85X coarse-grained sand, 35% subrounded
gravel, i
DEBRIS ZONE wood

‘: 15 [ No recovery at 15 1.

#t

17 20 No recovery at 20 1t biack oily odor logged from cutti

23

©

23 25 e e e

4 DARK GREENTSH BRAY FAT CLAY (CH) 56Y4/1, soft, wet,

5 75% clay, 20% shel fragments, 5% tine-grained sand, Bay

g 4 ©226A378 Mud Deposits

2 i Bottom of boring at 28 feet. Boring backtéied with
bentonite cement grout (6/26/92). Grab water sampie

30— ©226A377 cokected.

35— II
- .

40~
Project Number Date Driied _06/26/1692 Figure
Project Name __Nava! Station, Treasure Island 8S Elevation __12.48 ‘
Project Task Water Level 110 1t
Project Location _San Francisco, California Tota! Depth Of Hole 28 1.
Equipment __DRILL SYSTEMS 1000 (ACH) 10 in. diam. -
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APPENDIX F

COST OPINION DETAILS



ALTERNATIVE 2: SHEET PILE CONTAINMENT, GROUNDWATER EXTRACTION WITH WELL POINTS
SANITARY SEWER DISCHARGE
HUNTERS POINT ANNEX SITE IR-1/21 EE/CA
COST ANALYSIS
Item/Description Quantity Unit Uit Cost (8) Total Cost ($)
l CONSTRUCTION COSTS
Equipment
Mobilization/Demobilization 1 jump $5,000.00 $5,000
l Sheet Piling 9,000 square feet $0.45 $4,100
' Well Point System
Well Points 1 each $2,000.00 $2,000
Riser Pipe 300 vertical feet $0.00 $0
. 4" Header -600 linear feet $0.10 $100
Valves 45 each $1.96 $100
Fittings 45 each $1.50 $100
Pumps 2 each $0.00 $0
' Transfer Pump 1 each $4.30 $0
Transfer Piping 900 linear feet $0.10 $100
Transfer Fittings 90 each $1.50 $100
Subtotal $11,600
l Labor
Sheet Piling 9,000 square feet $1.00 $9,000
Well Point System
Well Points 30 each $41.67 $1,300
. Riser Pipe 300 vertical feet $4.17 $1,300
4" Header 600 linear feet $4.81 $2,900
Valves 45 each $103.00 $4,600
Fittings 45 each $35.47 $1,600
Pumps 2 each $105.00 $200
Transfer Pumps 1 each $221.75 $200
Transfer Piping 900 linear feet $4.81 $4,300
Transfer Fittings 90 each $35.47 $3.200
' . Sanitary Sewer Hookup 1 each $1,316.00 $1,300
Subtotal $29,900
Materials
" Sheet Piling 9,000 square feet $15.30 $137,700
' Well Point System
Well Points 30 each $150.00 $4,500
Riser Pipe 300 vertical feet $4.95 $1,500
4" Header 600 linear feet $6.75 $4,100
l Valves 45 each $530.00 - $23,900
Fittings 45 each $28.35 $1,300
Pumps 2 each $380.00 $800
Transfer Pumps 1 each $2,232.00 $2,200
I Transfer Piping 900 linear feet $6.75 $6,100
Transfer Fittings 90 each $28.35 $2,600
Sanitary Sewer Hookup 1 each $0.00 $0
l Subtotal $184,700
' TOTAL CONSTRUCTION COSTS
Overhead and Profit at 20% $45,200
' Contingency at 30% $67,900

TOTAL CAPITAL AND CONSTRUCTION COSTS

$339,300




ALTERNATIVE 2:  SHEET PILE CONTAINMENT, GROUNDWATER EXTRACTION WITH WELL POINTS .
SANITARY SEWER DISCHARGE

HUNTERS POINT ANNEX SITE IR-1/21 EE/CA

COST ANALYSIS
Item/Description Quantity Unit Unit Cost ($) Total Cost (§)
ANNUAL OPERATION AND MAINTENANCE COST l
Equipment
System Sampling 1 amp $800.00 $800
System Monitoring 1 lump $800.00 $800
Subtota) $1,600 .
Labor
Well Point System Operation - 768 hours $24.00 $18,400
System Monritoring 1 lump $3,200.00 $3,200
: Subtotal $21,600 I
Materials
Well Point System Operation : 12 months $3,132.00 $37,600
Sanitary Sewer Disposal Fee 11,826 1,000 gallons $6.59 $77,900
' " Subtotal $115,500 l
Analytical
System Monitoring
VOC samples 12 sample $231.72 $2,800
TPH (purgeabie) samples 12 sample $111.04 $1,300 '
TPH (extractable) samples 12 sample $112.99 $1,400
Metals samples 12 sample $273.01 $3,300
PCB samples 12 sample $231.72 $2,800
Subtotal $11,600 l
ANNUAL O&M COSTS
Overhead and Profit at 20% $30,100 .
Contingency at 30% - $45,100
l
TOTAL ANNUAL O&M COSTS
LIFETIME OPERATION AND MAINTENANCE COST l
Discount Rate 4 %
Years 3 ' l
LIFETIME O&M COSTS
TOTAL ALTERNATIVE COST ‘ l
ASSUMPTIONS .
GENERAL
3 years will be used as the project life span for this cost estimate.
Sheet Pile Wall = 600’ x 15° = 9,000 square feet.
Well points will be spaced every 20 feet. '
A flow rate of 1 gpm will be sustained from each well point.
System monitoring wili require 1 sample/month.
System operation will require 16 hours per week.
System will operate 75 percent of full time l




l ALTERNATIVE 3: SLURRY WALL CONTAINMENT, GROUNDWATER EXTRACTION
WITH WELL POINTS, SANITARY SEWER DISCHARGE
HUNTERS POINT ANNEX SITE IR-1/21 EE/CA
COST ANALYSIS
Item/Description Quantity Unit Unit Cost (§)  Total Cost ($)
CONSTRUCTION COSTS
Equipment ‘
Mobilization/Demobilization 1 Jump $5,000.00 $5,000
) Slurry Wall 9,000 square feet $0.45 $4,100
Well Point System
Well Points 1 esch $2,000.00 $2,000
Riser Pipe 300 wertical feet $0.00 $0
4" Header 800 linear foet $0.10 $100
Valves 45 each $1.96" $100
- Fittings 43 each $1.50 $100
Pumps 2 each $0.00 $0
Transfer Pump 1 each $4.30 $0
Transfer Piping 900 Hinear foet $0.10 $100
Transfer Fittings 90 each $1.50 $100
Loading and Hauling
Dump Truck 660 cubic yards $529 $3,500
Dozer 660 cubic yards $0.94 $600
Front End Loader 660 cubic yards $0.99 $700
l Subtotsl $16,400
Labor
Shurry Wall 9,000 square fect $2.70 $24,300
Well Point System
Well Points 30 each $41.67 $1,300
Riser Pipe 300 wvertical feet $4.17 $1,300
4" Header 600 linear feet $4.81 $2,900
Valves 45 each $103.00 $4,600
Fittings 45 each $35.47 $1,600
Pumps 2 each $105.00 $200
Transfer Pumps 1 each $221.75 $200
Transfer Piping 900 linear feet $4.81 $4,300
Transfer Fittings 90 each $35.47 $3,200
l Sanitary Sewer Hookup 1 each $1,316.00 $1,300
Loading and Hauling
Dump Truck 660 cubic yards $2.58 $1,700
Dozer 660 cubic yards $0.94 $600
Front End Loader 660 cubic yards $1.19 $800
' . Subiotal $48,300
Materials
Slurry Wall 9,000 square fect $5.70 $51,300
Well Point System
Well Points 30 cach $150.00 $4,500
l Riser Pipe 300 vertical feet $4.95 $1,500 -
4" Header 600 linear feet $6.75 $4,100
Valves 45 " exch $530.00 $23,900
Fittings 45 each $28.35 $1,300
. Pumps 2 each $380.00 $800
Transfer Pumps 1 exch $2,232.00 $2,200
Transfer Piping 900 linear feet $6.75 $6,100
Transfer Fittings 90 each $28.35 $2,600
l Sanitary Sewer Hookup 1 each $0.00 0
Soil Treatment Pad 660 cubic yards $26.00 $17,200
Subtotal $115,500
l TOTAL CONSTRUCTION COSTS
' Overhead and Profit a1 20% $36,000
Contingency at 30% $54,100
TOTAL CAPITAL AND CONSTRUCTION COSTS




ALTERNATIVE 3: SLURRY WALL CONTAINMENT, GROUNDWATER EXTRACTION l
WITH WELL POINTS, SANITARY SEWER DISCHARGE

HUNTERS POINT ANNEX SITE IR-1/21 EE/CA

COST ANALYSIS
Item/Description Quantity Unit UnitCost($)  Total Cost ($)
ANNUAL OPERATION AND MAINTENANCE COST
Equipment ’
System Sampling - b lump $800.00 $800 l
System Monitoring 1 Jump $800.00 $800
Sebtetal $1,600
Labor
Well Point System Operation 768 hours $24.00 $18,400
System Monitoring 1 Jump $3,200.00 $3,200
BSubletal $21,600
Materials
Well Point System Operation 12 ~ months $3,132.00 $37,600
Sanitary Sewer Disposal Fee 11,826 1,000 gallons $6.59 $77,900 '
. Subtotal $115,500
Analytical
Systerm Monitoring
VOC samples 12 sample $231.72 - $2,800
TPH (purgeable) samples 12 sample $111.04 $1,300
TPH (extractable) samples 12 sample $112.99 $1,400
Metals samples 12 sample $273.01 $3,300
PCB samples 12 sample $231.72 $2,800
Subtotal $11,600 '
ANNUAL O&M COSTS $150,300
Overhead and Profit at 20% $30,100 l
Contingency at 30% ’ $45,100
TOTAL ANNUAL O&M COSTS
LIFETIME OPERATION AND MAINTENANCE COST
Discount Rate 4 %
Years 3
LIFETIME O&M COSTS $625.800
TOTAL ALTERNATIVE COST
ASSUMPTIONS
GENERAL

3 years will be used as the project life span for this cost estimate.

Slurry Wall = 600" x 15’ = 9,000 square feet.

Well points will be spaced every 20 feet.

A flow rate of 1 gpm will be sustained from each well point.

System monitoring will require 1 sample/month.

System operation will require 16 hours per week.

System will operate 75 percent of full time

A dozer, front end loader, and dump truck will move any excavated soil to the soil treatment pad.




' ALTERNATIVE 4: BIOPOLYMER SLURRY WALL CONTAINMENT, GROUNDWATER EXTRACTION
AN INTERCEPTOR TRENCH, SANITARY SEWER DISCHARGE
HUNTERS POINT ANNEX SITE IR-1/21 EE/CA
COST ANALYSIS
Item/Description Quantity Unit Unit Cost (§) Total Cost (5)
l CONSTRUCTION COSTS
Equipment
Mobilization/Demobilization 1 Iump $5,000.00 $5,000
Biopolymer Slurry Wall 9,000 square feet 3045 $4,100
Perforated Drain Pipe 600 linear feet ) $6.38 $3,800
Riser Pipe 45 vertical feet $8.27 $400
8* Header 600 lincar feet $0.11 $100
Valves 6 each $1.96 S0
Fittings 16 each $1.50 $0
l Sump Pumps 3 each $74.00 $200
Transfer Pump 1 each : $4.30 0
Transfer Piping 900 linear feet $0.10 $100
Transfer Fittings 90 each $1.50 $100
l Loading and Hauling )
Dump Truck 660 cubic yards $5.29 $3,500
Dozer 660 cubic yards $0.94 $600
Front End Loader 660 cubic yards $0.99 $700
Subtotal $18,600
Labor
Biopolymer Slurry Wall 9,000 square feet $5.00 $45,000
Perforated Drain Pipe 600 linear feet $2.33 $1,400
Riser Pipe 45 vertical feet $4.29 $200
l 8" Header 600 linear feet $6.21 $3,700
Valves 6 each $103.00 $600
- Fittings 16 each $64.60 $1,000
Sump Pumps .3 each $345.00 $1,000
Transfer Pumps 1 each $221.75 $200
Transfer Piping 900 linear feet $4.81 $4,300
Transfer Fittings 90 each $35.47 $3,200
Sanitary Sewer Hookup 1 each $1,316.00 $1,300
Loading and Hauling
Dump Truck 660 cubic yards $2.58 $1,700
Dozer 660 cubic yards $0.94 $600
Front End Loader 660 cubic yards $1.19 $800
Subtotal $65,000
l Materials
Biopolymer Slurry Wail 9,000 square feet $14.55 $131,000
Perforated Drain Pipe 600 each $1.54 $900
Riser Pipe 45 vertical feet $20.77 $900
l 8" Header 600 linear feet $6.30 $3,800
Valves 6 each $530.00 $3,200
Fittings 16 each $54.17 $900
Sump Pumps 3 each $983.00 $2,900
Transfer Pumps 1 each $2,232.00 $2,200
Transfer Piping 900 lincar feet $6.75 $6,100
Transfer Fittings 90 each $28.35 $2,600
Sanitary Sewer Hookup 1 each $0.00 $0
Soil Treatment Pad 660 cubic yards $26.00 $17,200
l Subtotal $171,700
. TOTAL CONSTRUCTION COSTS
Overhead and Profit at 20% $51,100
Contingency at 30% $76,600

TOTAL CAPITAL AND CONSTRUCTION COSTS $383,000




ALTERNATIVE 4: BIOPOLYMER SLURRY WALL CONTAINMENT, GROUNDWATER EXTRACTION .
AN INTERCEPTOR TRENCH, SANITARY SEWER DISCHARGE

HUNTERS POINT ANNEX SITE IR-1/21 EE/CA

TOTAL ALTERNATIVE COST

$1,008,800

ASSUMPTIONS
GENERAL
3 years will be used as the project life span for this cost estimate.
Biopolymer Slurry Wall = 600’ x 15’ = 9,000 square feet.
A flow rate of 30 gpm will be sustained from the trench.
System monitoring will require 1 sample/month.
System operation will require 16 hours per week.
System will operate 75 percent of full time

COST ANALYSIS
Item/Description Quantity Unit Unit Cost (S) Total Cost ($)
ANNUAL OPERATION AND MAINTENANCE COST
Equipment
Systemn Sampling 1 lump $800.00 $800
System Monitoring 1 lump $800.00 $800
Subteial $1,600
Labor )
Trench Operation 768 hours $24.00 $18,400
System Monitoring 1 lump $3,200,00 $3,200
Subtetal $21,600
Materials .
Trench Operation 12 months '$3,132.00 $37,600
Sanitary Sewer Disposal Fee 11,826 1,000 gallons $6.59 $77,900
Subtetal $115,500
Ansiytical
System Monitoring
VOC samples 12 sample $231.72 $2,800
TPH (purgeablc) samples 12 sample $111.04 $1,300
TPH (extractable) samples 12 sample $112.99 $1,400
Metals samples 12 sample $273.01 $3,300 l
PCB samples 12 sample $231.72 $2,800
Ssbtotal $11,600
ANNUAL O&M COSTS $150,300 '
Overhead and Profit at 20% $30,100 '
Contingency at 30% $45,100
|
TOTAL ANNUAL O&M COSTS $225,500 l
LIFETIME OPERATION AND MAINTENANCE COST
Discount Rate 4
Years 3
LIFETIME O&M COSTS °
l
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' 84/82/1936 12:49 4155435489 PRC ENVIRD. MANAGE. : PAGE ©3

1A EPA SAMPLE NO.
b VOLATILE ORGANICS ANALYSIS DATA SHEET S | ,
’ ’ J939 '

'Lab Name: ANAMETRIX, INC. Contract: M
1ab Code: ANAMET  Case No.: 05 SAS No. §DG Mo.: HP205
trix: (soil/water) WATER - B Lab Sample ID:'9603163-01
sample wt/vol: 25.00 (g/mL) ML - Lab File ID: MPM16301
vel: (low/med) LOW , ' Date Received: 03/15/96
Moisture: not aec. , Date Anilyzeda 03/22/96
C Column: DB-624  ID: 0.53 {mm) Dilution Factor: 1.0
lroil Extract Volume: (ul) . 8oil Aliquot Volume: {ul

CONCENTRATION UNITS:
CAS NO. COMPOUND - (ug/L or ug/Kg) UG/L

74-873~---= e==«Chloromethane
74838 c-ccncuaa- -«Bromomethane
75-01-4eccccc--- Vinyl Chloride
785«00-3~-~--«aea-Chloroethane
75-09-2------a --Methylene Chlcoride
€7-64~levweccrcnn- Acetone
75-15-0--cccce-- Carbon Disullide
75-35«decrvan-- -1,1-Dichloroethene
75+34-3--=e=----1,1-Dichloroethane
§40-59-0~cecc—-u- 1,2-Dichloroethene ota
67-66-3---=- ~ee=Chloroform
107-06-2«=ve----1,2-Dichlorcethane
T8=83-3-ccaeve--2-Butanone
71«85-€f-ccncaa -=1,1,1-TricRIéroethane
56-23«8cccccc-a -Carbon Tetrachloride
75-27~4-+~~=eec---Bromodichloromethane
78-87-5+---ccuaa 1,2-Dichloropropane,
10061-01-5------cis-1,3-Dichloropropene
79-01-€---~-- e===Trichloroethene
124-48-1--«-----Dibromochloromethane
79-00-5--=c-=---1,1,2-Trichloroethane
71-43-2<ccrcnc-a Benzene .
10061-02-6------trans-l.!-UTEKIGFHE?Ebenq___
75e2802ccccnua -«Bromoform

108-10-1lece~eu-- 4-Methyl-Z-Pentanone_______
E91-78-€vocnaca 2-Hexanone
127-18«fecc-ceu= Tetrachloroethene
79-34-5--==-----1,1,2,2-TetrachloToethane___
108-88-3--~«=---Toluene )
108-90-7--~-===-=-Chlorobenzene
100-41l4f-v--~ --«Ethylbenzene
100-42-5-~cawa=-=-Styrene '
1330-20+7=c--~-= Xylene TTotal)

00 00000000 000000 O 000
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FORM I VOA S ~ 3/90



84/22/1936 12:43 ~ 4155435488 - PRC ENVIRD. MANAGE. PAGE @4

1E EPA SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET

: TENTATIVELY IDENTIFIED COMPOUNDS , l " 2938 ‘
lab Name: ANAMETRIX, INC. Contract: M -3 l
o

Lab Code: ANAMET  Case No.: 05 8AS No.: 8SDG No.: HP20S
. Matrix: (soil/water) WATER .~ Lab Sample ID: 9603163-01
Sample wt/vol: 25.00 (g/ml) ML . Lab Pile ID: NPM16301
Level: (low/med) IOW | " Date Receivad: 03/19/96
"% Moisture: not dec. | " Date Analyzed: 03/22/96
GC Column: DB-624  ID: 0.53 (mm) " pilution Factor: 1.0
Soil Extract Volume: ) Soil Aliquot Volume: _

CONCENTRATION UNITS:
Number TICs found: S (ug/L or ug/Kg) ug/L

CAS NUMBER COMPOUND NAME RT EST. CONC. Q
AETSEESCESRNECEEREES | SOARNESIBSSEAEEENSESSCESASERNS S GESE | SERSPEEEEETRSE | SNEES

1. 108-20-3 DIISOPROPYL ETHER : v 7.01 0.8|NJ

2. 1066-40-6 SILANOL, TRIMETHYL- 7.85

3. 2094-97-5 1,3-OXATHIOLANE 14.37

4. 106-46-7 | BENZENE, 1,4-DICHLORO- 19.60

S. 496-11-7 INDANE 20.01

6.
7‘
8.
9.

L ol VL
2
<

FORM I VOA-TIC - 3/90
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. 84/02/1936 12:49 4155435480 PRC ENVIRD. MANAGE. PAGE B5

1A o EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

) 27940
.x.ab Name: ANAMETRIX, INC. Contract: LURY

lab Code: ANAMET Case No.: 05 . BAS No.: 8DG No.: HP20S
trix: (soil/water) WATER - Lab Sample ID: 9603163-02
Sample wt/vol: | 25.00 (g/ml) ML ' lab File ID ~ MPM16302
Brevel: (low/med) I1OW R Date Received: 03/19/96
% Moisture: not dec. | 777 Date Analysed: 03/22/96
Column: DB-624  ID: 0.53 (mm) Dilution Factor: 1.0

Soil Extract Volume: (uL) ' $0il Aliquot Volume: (ul

CONCENTRATION UNITS:
CAS NO. COMPOUND . (ug/L or ug/Kg) UG/L

0

74-873cec-c-ua «=Chloromethane
74-83-9-caceca—- Bromomethane
75-01-4--«=eee--Vinyl Chloride
75-00-32v---=e==Chloroethane
75-09-2cccocacaa Methylene ChlIoride
67-€64-1~cece----Acetone
75-15-0-~===e=---Carbon DisulIide
75-38+4---2cee--1,1-Dichloroethene
75-34=3vccecana- 1,1-Dichloroethane
540-59-0--<==----1,2-Dichlorcethene (total)__
€7-66-3-cv-w--eaChloroform
107-06-2-+-=~----1,2-Dichloroethane
78-93+3=-c-----=-2-Butanone
71-55’6----'-."1'1'l-Tricme
§6-23+8----- ~===Carbon Tetrachloride
75+-27-4+~==-----Bromodichloromethane
78-87-5-~ceane--1,62-Dichloropropane
10061-01-5--=--=--cig-1,3-Dichloropropene
79-01l«fecmccncaa Trichioroethene I
124-48-1=+=~----Dibromochloromethane
79-00-5--eece.--]1,1,2-Trichloroethane
71-43-2«~=------Benzene
10061-02-6------trans-1; 3-Dichloropzropene___
75-25-2~-=~w----Bromoform
108-10-1---~~ -=-=4-Methyl-Z-Peéntanon
§81-78-6~~=w=~---2-Hexanone :
127-18-4--~~= -=-Tetrachlorcethene -
79-34-5---------1,1,2,2-Tetrachloroethane___
108-88-3-~<==w--Toluene
108-90-7----==--Chlorobenzene
100-41-4--------Ethylbenzene
100-42-5~cccnwe- Styrene
1330-20-7=-~-----Xylene TTotal]

o o o Pde 2 N)s o s s 0
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FORM I VOA ' 3/50



©4/82/1996 12:49 4155435480 PRC ENVIRD. MANAGE. ' PAGE @5

iE EPA BAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET :
TENTATIVELY IDENTIFIED COMPOUNDS

| 23940
Lab Name: ANAMETRIX, INC. Contract: MWA3 A l
Lab Code: ANAMET Case No.: 05 8SAS No.: | . 8DG No.: HP20S
Matrix: (soil/water) WATER | Lab Sample ID: 9603163-02 '
Sample wt/vol: .  25.00 (g/miL) ML  Lab File ID: MPM16302
level: (low/med) Low o . Date cheivad: 03/19/96 - l
% Moisture: not dec. _Date Analyzed: 03/22/96 |
GC Column: DB-624 ~ ID: 0.53 (mm) ~  Dilution Factor: 1.0 “!
Soil Extract Volume: _(uL) '~ Soil Aliquot Volume: (
CONCENTRATION UNITS: - '
Number TICs found: 8 (ug/L or ug/Kg) ug/L
CAS NUMBER COMPOUND NAME RT EST. CONC. Q '
SEEEAESEENESSESEE | REESSSSAREERES SO SEERESREERAEN | S UEEERNESR BEESEOWLESSERES | mBEBREEK
1. 540-67-0 ETHANE, METHOXY- 3.54 2|Ng
2. 75-00-3 ETHYL CHLORIDE 3.82 €[N
3. 4551-51-3 |1H-INDENE, OCTAHYDRO-, CIS- 16.92 2{NJ l
4. 106-46-7  {BENZENE, 1,4-DICHLORO- <l 19.44 2|NJ
5. 95-50-1 BENZENE, 1,2-DICHLORO- T—19.59 3N
6. 496-11-7 INDANE 19.99 19i{NJ
7. 934-80-5 BENZENE, 4-ETHYL-1,2-DIMETHY| 20.74 4|NJ
8. 3290-53-7 |BENZENE, (2-METHYL-2-PROPENY| 20.93 8 |Ng
10. =
11. o — l
12.
13.
14.
15, '
160
l7l ;>
18.
19. l
20.
21.
22.
23. '
24.
25.
26. '
271 .
28'
29.
30 '
FORM I VOA-TIC 3/90 *
!.....-_ - l




' 84/82/1986 12:49 4155435488 . PRC ENVIRO. MANAGE. PAGE 87

a1 o EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: ANAMETRIX, INC. Contract: : : MN 4}:?‘1 ’
lLadb Code: ANAMET Case No.: 0S 8SAS No.: 8DG No.: HP20S
Matrix: (soil/water) WATER : Zab Sample ID: 9603163-03
sample wt/vol: 25.00 (g/mL) ML Lab Pile ID: MPM16303
level: ({(low/med) LOW N o Date Received: 03/19/96

$ Moisture: not dec. Date Analyzed: 03/22/96€
l GC Column: DB-624 ID: 0.53 {(mm) Dilution Factor: 1.0
Soil Extract Volume: ___(ul) Soil Aliguot Volume: (ul,

l CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q

. 74-87-3-~=<-----Chloromethane 0.5|U
74-83~9--c<=a --=-Bromomethane 0.5]U
75-01-4-~e==----vVinyl Chloride 0.5|U
75-00-3-cacac---Chloroethane 0.85|U

. 75-09-2v-~~-- --=-Methylene Chloride 0.5|U
67-64-lececen-- -Acetone - €{B
75-15+-0~-~c=-=---Carbon Disulfide 0.5|U
75-35-4--—------1 I-Dichlorcethene 0.5|U
75-34-3c-=ca= o] Dichloroethane 0.5i{U
£40-59-0ecr-c-n=a Dichloroethene (total) 0.5|U
€7-66-3cecncc-ca Chloroform 0.5|U
107-06-2-<==----1,2-Dichloroethane 0.S]|U

. 78-93-3c-~---=a=a2-Butanone 4|0
71-58«fcevcccccaa 1,1,1-TrichIoroethane 0.5]U

: 56-23- 5---------Carbon Tetrachloride 0.5|0
75+27-4-===-----Bromodichloromethane 0.5|U
78-87=5-v--=- -==1,2-Dichloropropane 0.5]|U
10061-01-5-~---- cis-1,3-Dich oropropene 0.5|U
79-01- 6---------Trichloroethene 0.5|U
124-48-1-~«~-----Dibromochloromethane . 0.5]U
79-00-5-cweecaa=--],1,2-Trichloroethane " 0.8]0
71-4322ccacccnes Benzene 0.5i0
10061-02-6~=-~---trans-173- ﬁicﬁIoropropene 0.5|U
752282~~~ ----Bromcfom 0.5|U
108-10-1~==~----4-Methyl-Z-Pentanone______ 4|0
£91-78-6~-~====-=2-Hexanone 4|0

, 127-18- 4--------'retrachloroethene 0.8|U

l 79-34-5ecccaan- -1,1,2,2-Tetrachlofoethane__ 0.5|0
108-88- 3-----~--'ro1uene 0.8]0
108-90-7-----=-==-Chlorobenzene 3

: 100-41-4-~~-~ -=<Ethylbenzene 0.5|0

' 100-42-§-~e===--Styrene 0.5|U

1330-20-7---=---Xylene {Total) 0.5|0
PFORM I VOA 3/90



84/82/19%6 12:48 4155435480 . PRC ENVIRD. MANAGE : PAGE ©8

VOLATILE ORGANICS mms:s DATA SHEET EFA SAMPLE ¥O-
TENTATIVELY IDENTIFIED

Lab Name: ANAMETRIX, INC.  Contract: . lﬂwm’“
Lab Code: ANAMET  Case No.: 05 SAS No.: DG No.: KP205
Matrix: (soil/water) WATER Lab Sample ID: 9603163-03
Sample wt/vol: 25.00 (g/mL) ML  Zab File ID: MPM16303
Level: (low/med)  LOW _ Date Received: 03/19/96
§ Moisture: not dec. “ ' Date Analyzed: 03/22/96
GC Column: DB-624 . ID: 0.83 (=m) Dilution FPactor: 1.0
So0il Extract Volume: __{uL) | 8o0il Al'iquet Volume: {

CONCENTRATION UNITS:
Number TICs found: 1 (ug/L or ug/Kg) ug/L

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

1. 541-73-1 BENZENE, 1,3-DICHLORO- 20.21 1|NJ
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« C e
VAN




84/82/199% 12:49

41554354802

PRC ENVIRO. MANAGE,

I

.

1B '
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

PAGE @S

EPA SAMPLE NO.

\ 23939 '.
Lab Name: ANAMETRIX Contract: Mi1=-3
‘Lab Code: ANAMET  Case No.: 05 §DG No.: HP205

Matrix: (so.tl/wateri WATER

" Sample wt/vol:

Level:

& Moisture:

1000 (g/mL) ML
decanted: (Y/N)____

(low/med)

SAS No.:

tab Sample ID: 9603163-01
Lab File ID: NMPM16301
Date Received: 03/19/96
Date Extracted:03/20/96

FORM I §V-1

3/90

l Concentrated Extract Volume: 11000 (uL) Date Analyzed: 03/29/96
Injection Volume: 2.0(ul) Dilution Factor: 10.0

‘ GPC Cleanup: (Y/N) N pH: .

CONCENTRATION UNITS:

' CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
108-95-2«~--=---Phenol : 100U
111-44-4--=---=-bis(-2-Chloroethy ITEther 100U

l 95-57-B-=-------2-Chlorophenol 100{U
5§41-73-1--=2---=--1,3-Dichlorobenzene S0{U
106-46-7-----=---1,4-Dichlorobenzene S0|U
95-50=1~=e--= ---1,2-Dichlorobenzene S0|U
95—48-7---------2-Methy1gl3enol 100(U
108-60-1lav-==-~--2,2'-0 is (1-ChIoropropane) 100}U0
106-44-5--------4-Methylphenol 100]U
€621-64-7-~------N-Nitroso-di-n-propylamine__ 100U
67-72=-1---------Hexachloroethane 100|U
98-95-3-~-----=-Nitrobenzene 100{U0
78-59-1-------=-IBOphorone 1000
§8-75-5-~--=---=2-Nitrophenol 100U
105-67-9--—---—-2,4-Dimethylpﬁ'e'n'ol 100}U
311-91-1----=----bis (2-ChloroethoxyTmethane _ 100|0
120-83-2-------=2,4-Dichlorophenoc 100|U

. 120-82-1--2--=---1,2,4-Trichlorobenzéne 100|U
91-20-3---------Naghthalene ! 100|U
106-47-8-==-----4-Chloroaniline 100|U
87-68-3--~------Hexachlorobutadiene 100U

l 59-5§0-7--=a----=4-Chloro-3-Meth lphenoel____ 100{U
91-87-6---=---=-=-2-Methylnaphthalene 100U

. 77-87-4-~------Hexachlorocyclopentadiene___| 10010

: 88-06-2ec~===--=2,4,6-Trichlorophenol 100U

l 95-95-4--~---=--2,4,5-Trichlorophenol 2s0|U
: 91-58-7-»------2-Chlorona§htha ene 10010
88-74-4--~------2-Nitroaniline 250{U
131-11-3-~----=-Dimeth 1Ehthalate 100{U

l 208-96-8--------Acenaphthylene 100{U
€06-20-2---~-----2,6-Dinitrotoluene 100{U0
99-09-2-s-=eee-a3-Nitrocaniline 250U

l 83-32-9-~--=-v-=-=Acenaphthene 100{U



84/82/1936 12:49 4155435480

S J e T
Lad Code: ANAMET Case No.: 05 8AS No.: SDG No.: HP20S
Matrix: (soil/water) WATER lab Sample ID: 9603163-01
Sample wt/vol: 1000 (g/mlL) ML Lab File ID: MPM16301
Level: (low/med) LOW ' Date Received: 03/19/96
¥ Moisture: decanted: (Y/N)___ Date Extracted:03/20/96
Concentrated Extract Volume: 1000 (ulL) Date Analyzed: 03/29/96
Injection Volume: 2.0 (ul) | o nilutioh Factor: 10.0
GPC Clearup: (Y/N) N C pH: | |

mewo.  cowown  CAETRATRN

' ic
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

PRC ENVIRO. MANAGE.

EPA SAMPLE NO.

. PAGE 10

51-28+5--==-----2,4-Dinitrophencl
100-02-7-~---=-==4-Nitrophenol
132-64-9-------- Dibenzofuran
121-14-2----+----2,4-Dinitrotcluene
84-66-2--->-=---Diethylphthalate
7005-72-3----=---4-Chlorophenyl-phenylether__
86-73-T7«ccceaca -Fluorene
100-01-6--==e-~--4-Nitroaniline

534-52-1---~----4,6-Dinitro-2-methylphenol__

86-30-6-=c----- -N-nitrosodiphenylamine (1)__
101-55-3--<------4-Bromophenyl-phenylether,
118-74-1ec-vr==-- -Hexachlorobenzene
87-86-5~--------Pentachlorophenol
65-01-8-cce-cc=- Phenanthrene
120-12-7---==---Anthracene
86-74-8----=~---Carbazole

84-74-2----~ ----Di-n-bucg?ﬁﬁthalace
206-44-0--«--=---FPlucranthene

129-00-0-~-~----=-Pyrene <
85-€8-7---------Butylbenzyliphthalate
91-94-1-~-=-=~ e===3,37"-Dichlorobenzidine
§6-55-3cncecc=-= -Benzo (a)anthracene
218-01-9--~-~----Chrysene
117-81-7--------bis(2-EtHYIEexyITEHEEaIaEE::
117-84-0---=-~---Di-n-octylphthalate
205-99-2c----==- Benzo (b) fluoranthene
207-08-9-~-~----Benzo (k) £luoranthene
50-32-8~---~=~---Benzo(a)pyrene
193-39-5-~c-----Indeno(1,2,3-cd) pyrene
53-70=32--------Dibenz (a, hj anthracene
191-24-2--------Benzo(g,h,i)perylene

250
250
100
100
100
100
100
250
250
100
100
100
250
100
100
100
100
100

. 100

100
100
100
100

100
100
100
100
100
100
100

daqqdagqgacaqaqgadaaaaaacagaacccag

1"" - Em am e '... - lll‘llt;

{17 - Canneo e separate Tom Diphenyliamine

FORM I EV-2

3/90




84/82/1996 12:48

4155435488

PRC ENVIRO. MANAGE.

iF
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
COMPOUNDS

Name : ANAMETRIX
Lab Code: ANAMET

TENTATIVELY IDENTIFIED

Contract:

- Case No.: 05 BAS No.:

l Matrix: (soil/water) WATER
Sample wt/vol: 1000 {g/mlL) ML
l Level: (low/med) 1OW
~ % Moisture: decanted: (Y/N)___ -
' Concentrated Extract Volume: /1000 (uL)
Injection Volume: 2.0(ulL)
GPC Cleanup: (Y/N) N PH:

Number TICs found: 15

PAGE 11

EPA SAMPLE NO.

!! 2J939 :

8DG No.: HP205

Lab Sample ID: 9603163-01
Lab File ID:
Date Received: 03/19/96
Date -z;:ractodsoalzolss |
Date Analyzed: 03/29/96
Dilution Factor: '310.0

MPM16301

CONCENTRATION UNITS:

(ug/L or ug/Kg) ug/L

CAS NUMBER COMPOUND NAME RT EST. CONC. Q

 AEEBERPEEEECEESS [ EENEIEEERCEEESSSSEERESsSEuRes [ EXnssweS | SEESOSURSERES | SEEes
1. 2054-97-5 1,3-OXATHIOLANE 6.01 88 |NJ
2. 2238-07-5 |OXIRANE, 2,2’-[OXYBIS(METHYL 10.44 180|NJ
3. 4165-60-0 BENZENE-DS-, NITRO- 10.51 34 |NTJ
4. 105-60-2 CAPROLACTAM 12.81 S7|NJ
5. UNKNOWN 13.48 36\|J
6. 1758-88-9 BENZENE, 2-ETHYL-1,4-DIMETHY 14.72 25 |NJ
7. 0-00-0 .ALPHA . -CAMPHOLENE ALDEHYDE 15.36 48 |NJ
8. 32272-48-3 |THIAZO0LE, 4-ETHYL-2-METHYL- 16.66 36 {NJ
5. 934-34-9 | 2 (3H) -BENZOTHIAZOLONE 17.10 23 |NJ
10. 13014-24-9 |BENZENE, 1,2-DICHLORO-4-(TRI 1%9.11 300|NJ
11. 40702-26-9 |3-CYCLOHEXENE-1l-CARBOXALDEHY 19.42 27|NJ

12. 115-28-6 BICYCLO[2.2.1)HEPT-5-ENE-2,3 19.55 430|NJ

13. 81-84-5 1, 8-NAPHTHALIC ANHYDRIDE 19.95 40|NJ
14. UNKNOWN - 20.28 46|J
%2. 80-05-7 PHENOL, 4,4’-(1-METHYLETHYLI 20.63 40|NJ

. ]

17.

18.

19 .

20.

21 L]

22.

23

24.

25.

26.

27.

28.

29 .

30.

FORM I 8V-TIC 3/%0



84/82/433b 12:49 413354354Bb PRC ENVIRD. MANAGE.

1B -
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: ANAMETRIX Contract:

EPA SAMPLE NO.

PAGE 12

| g2 0

) ol e acanaly
K e waze

Lab Code: ANAMET Case No.: 05  SAS No.: SDG No.: HP205 .
Matrix: (eoil/water) WATER ’ - Lab Sample ID: 9603163-02
Sample wt/vol: 1000 (g/mL) ML lab Pile ID: ~ MPM16302 ' .
level: (low/med) IOW . Date Received: 03/19/96
. & Moisture: decanted: (Y/N) * Date Extracted:03/20/96 l
Concentrated Extract Volume: 1000 (uL) . Date Analyzed: 03/29/96
Injection Volume: 2.0 (uL) Dilution Facter: 1.0 '
GPC Cleanup: (Y/N) N pH: '
CONCENTRATION UNITS: . .
CAS NO. COMPOUND {(ug/L or ug/Kg) UG/L Q
108-95-2--=----- Phenol w0z A ]
111-44-4-----~--bis (-2-Chlorcethyl] Ether, 10|U :
95-57-8=~c--~-- 2-Chlorophenol 101U
541-73-1-«-=«=--1,3-Dichlorobenzene é
106-46-7--=-=~-- 1,4-Dichlorobenzene - —_ 8 '
95-50-lcecc====-- 1,2-Dichlorobenzene — s\
95-4B8«T7ccccacan- Z—Methylghenol 10|V
108-60-1--------2,2'-ox¥ is (1-Thloropropane) 10|U
106-44~5~ceccnn-- 4-Methylphenol 10|U
€21-64-7-=mecas- N-Nitroso-di-n-propylamine__ 10|V
€7-72-1-~-znme- Hexachloroethane 10U
98-95-3----ccam- Nitrobenzene 101U
78-59-1lcecoev~c- Isophorone 10|00 '
88-75-5ceceec---2-Nitrophenol 10U _
105-67+9~~v~=v~-= 2,4-Dimethylphenol 10|U
111-91-1--~=-=~=-bis (2-Chloroethox¥7meiﬁiﬁe'_' _ 10|U
120-83-2-=-====~- -2,4-Dichloropheno 10|V ‘
120-82-1--=-----1,2,4-Trichlorobenzene 10|U
91-20+-3«eea--~~--Naphthalene : i0{uU
106-47-8-~-==«--4-Chloroaniline __ 10U
87-68-3ccccce~ua Hexachlorobutadiene 10|U
59-6§0-7=e=e=c---4-Chloro-3-Methylpheénol 10U
9]1-57-€6-==-=-=--=--2-Methylnaphthalene — 6|J
77-47-4------~-=-Hexach orocrclopem:a‘ diene i0|u }
88-06-2ccccccen- 2,4,6-Trichlorophenol — 10|V
95-95c4--cccceca -2,4,5-Trichlorophenol 25|U
91-58-7-====ee= -2-Chloronaphthalene 10{U
88-74-4--=-==---2-Nitroaniline 25|00 l
131-11-3--~~=~= -Dime:hgl hthalate 10]|v
208-96-8---~==--Acenaphthylene ___ 10|U
606-20e2ccceec-n 2.,6-Dinitrotoluéne 10|V
$9-09-2-=c------3-Nitroaniline 2s5|u '
83-32-9-ce== --a=Acenaphthene 10|U
FORM I §V-1 3/s0 '



84/82/1936 12:4% 4155435488 PRC ENVIRD. MANAGE. PAGE 13

ic . : EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
| | ' | « l . 2J940 l
, b Name: ANAMETRIX Contract: . . .&.leé.__
l Lab Code: ANAMET Case No.: 05 8AS No.: 8SDG No.: HP20S
Matrix: (soil/water) WATER Lab Sample ID: 9603163-02
' Sample wt/vol: 1000 (g/mL) ML lLab Pile ID: | MPM16302
Level: (low/med) 1OW | Date Received: 03/19/96
¥ Moisture: decanted: (Y/N)___ Date Extracted:03/20/96
_ Concentrated Extract Volume: 2000 (uL) -Date Analyzed: 03/29/96
Injection Volume: 2.0(uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N ‘ pH:
I ‘ CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Xg) UG/L (o)
l 51-28+5---ccces- 2,4-Dinitrophencl 2510
100-02«7<~cvem- -4-Nitrophenol 251U
132-64-9---=-~~-- Dibenzofuran : 10|V
I 121-14-2«ecc--- 2,4-Dinitrotoluent 10|U
84-66-2-2cEce—-- Diethylphthalate 10|10
7005-72-3-~~ca=- 4-Chlorophenyl -phenylether__ 10U
B6-73eccccrccae Fluorene ; ' 10U
. 100-01-6~-~ccxec- 4-Nitroaniline 251|U
534-52-1-v~----- 4,6-Dinitro-2-methylphenol__ 25|U
86-30+6-----cme- N-nitrosodiphenxlamine (1)__ 10U
% 101-55-3ccce--o- 4 -Bromophenyl -phenylether 10|{U
' 118-74-1l-<-ccece" Hexachlorobanzene - 10U
87-86+85---c-cv-- Pentachlorophenol 25|U
. 85-01~8-ccccc-=- Phenanthrene ' 10}U
120-12-7---=====-Anthracene 10|U
l 86-74+8---~cuaa -Carbazole 101U -
84-74-2-~-----=a Di-n-butKIiﬁ'Em'a'Ee 10|U
206-44-0~-+-=-----Fluoranthene 100
129-00-0ceccvce-m- Pyrene . 104U
' 85-68+-7--~----- --Butylbenzylphtnalate - 101U
91-94-1-ceeaee---3,3"-Dichlorobenzidine 10|UT
56-55-3«cerccc-- Benzo (a)anthracene — 10|U
218-01-9---=-=--Chrysene 10|U
117-8le7-cemecw=-- bis _(Z-Etli'{IEexyI)pEEEIaEe_ 4iU
117-84-0~v-=eee-- Di-n-octyiphthalate 10U
205-99-2--==----Benzo (b) fluoranthene ' 10U
. 207-08-9----===--Benzo (k) £luoranthene 10{vU
§0«32«8-rccccca=- Benzo (a) pyrene 10|0
193-39-5--cccc-- Indeno(1,2,3-cdipyrene_____ 101U
\ 53-70<3eccccc-c-- Dibenz (a.hfanthraccne_____ 10|V0
. 191-24-2--=c==~ -Benzo (g, h,i)perylene i0}|vu
(1T="Tannot be separated from Diphenylamine

FORM I SV-2 3/%0
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- EPA SAMPLE NO.

FORM I §V-TIC

iF '
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
, TENTATIVELY IDENTIFIED OQMPOUNDS ! 23940
Lab Name: ANAMETRIX Contract: .
" Lab Code: ANAMET  Case No.: 05 SAS No.: SDG No.: HP205 l
Matrix: (socil/water) WATER . Lab Sample ID: 9603163-02
Sample wt/vol: 1000 (g/mL) ML Tab Pile ID: MPM16302 |
Level: (low/med) LOW  Date Received: 03/19/96
% Moisture: decanted: (Y/N)__ Date Extracted:03/20/96 I
Concentrated Extract Volume: 1000(ulL) ~ Deste Analyzed: 03/29/9€ A
Injection Volume: 2.0(ul) : " pilution Factor: 1.0 .
GPC Cleanup: (Y/N) N pH: '
CONCENTRATION UNITS: l
Number TICs found: 20 (ug/L or ug/Kg) ug/L
CAS NUMBER COMPOUND NAME RT EST. CONC. e} l
SePEEaRSRESEESSERR SEESBUORSEEREEEESESSESSAERENER | SEEsaSRT SEessSSRERESe | CEGasE
1. 2054-97-5 1,3 -OXATHIOLANE 6.03 9 [NJ .
2. B73-66-5 JBENZENE, 1-PROPENYL-, (E)- 9.82 . 28|NJ
3. 50-02-8 BENZALDEHYDE, 2-HYDROXY- 9.95 12|NJ
4. 1587-04-8 BENZENE, 1-METHYL-2-(2-PROPE 10.48 26 |NJ
5. 1005-64-7 (E) -1-PHENYL-1-BUTENE 1l1.41 16 |NJ
6. 43219-68-7 |ETHANONE, 1-(1,4-DIMETHYL-3- 12.44 10|NJ
7. UNKNOWN 12.70 14|J
8. 585-34-2 PHENOL, M-TERT-BUTYL- 13.10}] - 13N
S. { UNKNOWN 14.03
10. 575-43-9 NAPHTHALENE, 1,6-DIMETHYL- 14.79 '
11. 1667-01-2 |ETHANONE, 1-(2,4,6-TRIMETHYL 15.30
12. 28732-78-7 |PYRIDO[2,3-D)PYRIMIDINE, 4-M 16.36 ;
13. 7148-07-4 PYRROLIDINE, 1-(1-CYCLOPENTE 16.59
14. UNKNOWN - 17.82 '
15. 16308-65-9 |1,3-BENZENEDICARBOXYLIC ACID 18.72 )
16. 2541-69-7 4BENZ[A]ANTHRACENE, 7-METHYL- 18.89
~17. 1919-96-6 CYCLOEEXANONE, (4-NITROPHENY 19.44
18. 2384-85-2 |3-DECYNE 19.62 '
19. 1078-04-2 1H-INDENE, 2,3-DIHYDRO-1,1,4 19.77
gg. 92-0€6-8 M-TERPHENYL 20.6%
22. '
23.
24.
25.
2 |
27.
28.
29. '
30, l



B4/82/19%6 12:49 4155435480

1B
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Name: ANAMETRIX Contract:
Lad Code: ANAMET Case No.: 0S SAS No.:

Matrix: (soil/water) WATER
l Sample wt/vel:

3000 (g/mL) ML

PRC ENVIRO. MANAGE.

PAGE 15

'EPA SAMPLE NO.

l “wmu

SDG No.: HP20S
Lab Sample ID: $603163-03
Lab File ID: MPM16303

Level: (1ow/mad) oW - Date Received: 03/19/96
I-t Moisture: decanted: (Y/N)__ =  ‘Date nxtnetddzoslzolss
® concentrated Extract Volume: 2000(ul) - Date Analyzed: 03/29/96

Iﬁjec:ion Volume: 2.0 {ulL) Dilutioh'ractors‘z.o

GPC Cleanup: (¥/N) N - pﬂ:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
108-95-2~-------Phenol i3
111-44-4~=c-~=-- bis(-2-Chloroethyl) ECher 10|0
95-57-8~---<«==»2-Chlorophencl 10|U
§41-73~1lecrmc=- 1,3-Dichlorobenzene S0
106-46-7-«====---1,4-Dichlorobenzene 5|U
§5-50~l-===e==+-1,2-Dichlorobenzene S|U
95-48-7----——---2-Methylghenol 1010
108-60-1--====---2,2'-0xybis (1-Chloropropane) 10|V
106-44-5--~ace=~- 4-Methylphenol 10|U
621-64-7----===-N-Nitroso-di-n-propvilamine__ 101U
67-72-1-~-+---==Hexachloroethane 10|U
98-95-3-cncccc-- Nitrobenzene 10|V
78-59-1l---~-- ---Isophorone 10|U
88-75-5-~--ee==-2-Nitrophenol 10|U
105-67-9-+=~-~--2,4-Dimethylphencl 10|U
121-91-1----- ---bia(2TChloroethox¥7msEHaﬂe__' 10iU
120-83=2ccmeca=-= «2,4-Dichloropheno 10|V
120-82-1e~w~--~---1,2,4-Trichlorcbenzene 10|U
91-20-3-~«e--~~-Naphthalene 10}]0
106-47-8ecee~~--4-Chloroaniline 10i{vU
87-68-3cccccccn- Hexachlorobutadiene 10|V
- 8§9-50-7-ecacmc== 4-Chloro-3-Methylphenol______ 10{U
91<57-6--====---2-Methylnaphthalene 10]|U
77-47~8eccvc=cn- -Hexachlorocyclopentadiene_ 101lv
88-06-2-~~===---2,4,6-Trichlorcphenol — -101{U
95.95~4~wanss-=--2,4,5-Trichlorophencl 251U
91-58=7cccccca- -2-Chloronaphthalene 10{U0
88-74-4---=a=e--2-Nitroaniline_ 2510
131-11+3~--=- -=--Dimethylphthalate 10iU
208-96-8-~-~== --Acenaphthylene 10|v
606-20=2v--==- -=2,6-Dinitrotoliene 713
99-09-2~-c=-- --=-3-Nitroaniline 25|U
83-32+9~-~==-- -=<Acenaphthene 100U
FORM I V-1

3/9%0



- .B4/B2/19%6 12:43 - 4155435480 PRC ENVIRO. MANAGE. PAGE -17

EPA SAMPLE NO.

__ac | -
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET '
R . 41
Lab Name: ANAMETRIX Contract: l M___‘

Lab Code: ANAMET  Case No.: 05 SAS No.: SDG No.: HP205 l
Matrix: (soil/water) WATER : Zab Sample ID: 9603163-03 :
Sample wt/vol: 1000 (g/ml) ML .  Zab File ID: MPM16303 '
Level: (low/med) 1OW ‘Date Received: 03/19/96
¥ Moisture: . decanted: (Y/N) Date Extracted:03/20/96 ' I
Concentrated Extract Volume: 1000 (uL) Date Analyzed: 03/29/96 . _
Injection Volume: 2.0(uL) | Dilution Factor: 1.0 _ l
GPC Cleanup: (Y/N) N pH: ’
CONCENTRATION UNITS: '
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
£1-28-5-+«=cecec--2,4-Dinitrophencl . 25|10 .
100-02-7--~-~- -==4-Nitrophenol 251U
132-64-9------=-- Dibenzofuran 10|U '
121-14-2-------- 2,4-Dinitrotoluene 10|U l
84-66-2--=--=-----Diethylphthalate 10{U
7005-72-3--=-- -=4-Chlorophenyl-phenylether_ 10|U
8€6-73-7----me=na Fluorene 10U
100-01-6-~-~-~---4-Nitroaniline__ 25|U
£34-52-1<--v---- 4,6-Dinitro-2-methylphenol 251|0
86-30-6---~~-=~ --N-nitrosodiphenxlamine (1) __ 10|U
101-85-3~-z~c-=- 4-Bromophenyl-phenylether 10|U
118-74 -1--------Hexachlorobenzene — 10U l
87-86-5-----=-«-Pentachlorophenol 2510
85-01-8----~----Phenanthrene 10|U
120-12-7===v==~ --Anthracene . 10|U
86-74-8----cme-- Carbazole 10U l
84-74-2--~-ccuu- Di-n-butyIphthalate 10i{u ‘
206-44-0-~ev-en- Fluoranthene 100
129-00-0-~~<--~---Pyrene , . 101U
85-68-7--omemn- ButylbsnzyIphERalate 10{U I
91-94-1---------3,3"<Dichlorobenzidine_____ 10|V -
56-55-3---------Benzo(a)anthracene - 104U
218-01-9-~--=cw=- Chrysene 10{U
117-81=7-=-=----big(2-Ethylhexyl) phthalate__ 410 l
117-84-0---~=---Di-n-octylphthalate ___ 10{0
205-99-2--+«-e~-Benzo(b)fluoranthene _ 10i0
207-08-9-~-~=---Benzo (k) fluoranthene 10{U
§0-32-8-----~««=Benzo(a)pyrene 10|V I
193-39-5--c-a---Indenc(1,2,3-cdipyzene______ 101U
§3-70-3--~~-cm== Dibenz (a,h)anthracene 10U
191-24-2--~---==- Benzo (g, h,i)perylene io{U l
(17 ="Tannct be eeparated rrom Diphenylamine b
FORM I §V-2 - 3/9%0 I



.

84/02/1896 12:49

4155435460

1F

PRC ENVIRO. MANAGE.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

' Lab Code: ANAMET

Matrix:

l Sample wt/vol:

Level:
I % Moisture:

Name: ANAMETRIX

(scil/water) WATER

{low/med)

Case No.: 05

2000 (g/mL) ML
LOW
decanted: (Y/N)__

Concentrated Extract Volume: ~ 1000 (uL)
. Injection Volume: 2.0(uL)
GPC Cleanup: (Y¥/N) N PH:

Number TICs found: 19

TENTATIVELY IDENTIFIED COMPOUNDS
Contract:

SAS No.:
Lab Sample ID: 9603163-03
Lab File ID:
Date Received: 03/19/96
Date Extracted:03/20/96
Date Analyzed: 03/29/9€
Dilution f'actor: 1.0

PAGE 18

EPA SAMPLE NO.

l.ﬁ&hd42? a1

SDG No.: HP20S

MPM16303

CONCENTRATION UNITS:

(ug/L or ug/Kg) ug/L

'_-

CAS NUMBER COMPOUND NAME RT EST. CONC. Q
ESESESEERSS NSRS | ESAER TS ESrEEEERNEESEESSEUEcCERES | STESEANER | EEETURES SNBSS S [t 3 1 ¥
1. UNKNOWN .31 5|3
2. ] UNKNOWN 14.45 2|
3. 480-63-7  |BENZOIC ACID, 2,4,6-TRIMETHY| 14.49 a|ng
4. 39891-55-9 |3-BENZOFURANCARBOXYLIC ACID,| - 14.78 4|Ng
5. 19064-68-7 [PHTHALAZINE, 1-CHLORO-4-METH| 15.39 3[ng
6. 16440-97-4 |1-INDANONE, 5,6-DIMETHYL- 15.55 4|NT
7. 768-00-3  |BENZENE, (1-METHYL-1-PROPENY| 16.03 3|Ng
8. 1901-26-4 |3-BUTEN-2-ONE, 3-METHYL-4-PH| 16.10 2|NJT
9. 1201-38-3 |ETHANONE, 1-(2,5-DIMETHOXYPH| 16.62 2|Ng
10. 31748-14-8 |1H-1,3,2-BENZODIAZABOROLE, 2| 16.71 3|NJ
11. UNKNOWN 17.04 3lg
12. 25314-51-4 |ETHANONE, 1-(3-INDOLIZINYL)- 17.66 2{Ng
13. 84-15-1 O-TERPHENYL 18.79 5 |Ng
14. 106-02-5 |OXACYCLOHEXADECAN-2-ONE 18.93 3|Ng
15. 3389-71-7 |BICYCLO[2.2.1]HEPTA-2,5-DIEN| 19.56 4[N
16. 92-94-4  {P-TERPHENYL 20.63 20{NJ
17. 92-06-8 M-TERPHENYL - 20.88 14 |NJ
18. 6670-13-9 |2(3H)-OXAZOLETHIONE, 4,5-DIP| 21.27 10{NJ
1. 5599-36-0 |SILANETRIAMINE, 1-AZIDO-N,N, 21.80 10{NJT
21.
22.
23.
24 .
25.
26.
27.
28.
29.
30.
FORM I SV-TIC 3/90
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 MAR-26-1556 12:38 ITS-8AN JOSE , | LS~ '

TNVIROPORMS /INORGANIC CLP '
| - | SAMPLE NO.

- 3 |
INORGANIC ANALYSIS DATA SHEET 27940
- 4
Iad Nape: INCHCAPE - SAN JOSE Contract: 000000 _m}_a&_
ab Code: ITSS3 Casa No.: 0S  SAS Mo.: 000000  BDG Mo.: MP20S |
Matrix (soil/watsr): VATER '~ 1ab sample ID: 03163-02
Isvel (lov/aed): 0 ‘ ~ .pate Recelved: 03/19/96 '
* Solids: 0.0 - S S
Concentration Units (ug/L or mg/kg 4ry weight): UG/L l
CAS Mo. Analyte [Concentratienic| Q@ |M l
7429-90-5 |Muminum | ___—€3.1 | ||
Y440-36-0_|Antipeny | .. 4.5 |B B l
7440=38-3 ssnic 9.5 |3 P
' |7440-39-3_ 53 Barium :::f;u ) —— _:_'_ -
440=41~ E;:;\Iﬂ . U
;4 40-43-5_|Caamiun o""'.:o" o] — E l
440-70-2_|Caleium 4000 |~ |E_
7i46-47-1" | Chrenius e s|—F
7440-46-4_|Cobalt .0_|B P .
¥435-89-6_|Iron __z_g_g_o_ o — )
Y439-92-1 |fead .80_I|T )2 l
¥439-95-4 |Nagnesium | .. g97000 | |~ ¥
Tpceecs |Kanganess, B 1L 0 B — | 28
439-97-6 e — 1015 ___ eV
7440-02-0_|Nic X 2
¥440-09-7 |Potassium | 324000 || _|F_
9982-49-2_|Selenjum | N P | p— ) 2 | l
7440-2i-4_|S11vex . - p— ) 2
F440-23-5 | Sodiun —— 2480000 | | |P |
¥440-28-0 (Fhailium | 3.0 |B|— };
7440-¢6-¢ |3Inc 8.4 {B|__|B_
Color Befors: COLORLESS Clarity Bafore: CLEAR ‘!ca_mu": l
Color After: COLORLESS Clarity After: CLEAR  JArtifacts:
Compents: ' |
FORX T - TN (ILNO2.1) L E |

Z
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b

le)luu.

I ub Code: ITSSY

a

INORGANIC AMALYSZS DATA SHEET
Contract: 000000
SAS Mo.: 000000

4155435480
17T$-5AN JOSE

PRC ENVIRD. MANAGE.

PAGE 20
P.04

ZNVIROFORMS /THORGANIC €19

INCHCAPE ~ SAN JOSE
Case No.: 05

Matrix (soil/vatar): mn_

' Javel (low/med):
l $ Solida: :

7
0.0

SANPLE NO.

| st

306 No.: HP20S

Zab Sample ID: 03163-03
Date Racaived: 03/19/36

Concentration tnits (ug/L er Bg/ky dry weight): UG/L

Color Batore: COLORLESS

lor After:

ts:

COLORLESS

- Clarity Bafore: CLEAR
Clarity After: CLEAR

CAS XNo. Analyte |[Concentratienic! Q@ |
5429-50-5 in €4.9 | |- P
T‘u"‘o-:s-"‘g" g‘_gﬁo:; 1.9 I8\ ;_
3440-38-2 | Arsenic j; i { p——
EW‘S—S'- 9-3 |Bariun 11 g g_
440-41=7 %ﬂj —.30 |
’54:»-43-5 admiun 0.20 |0 ?
440-70-2 |Calcium | 134000 | |E____
J440-47=3 ""‘T—mr:-“:n = 3.9 || —|E_
F440-48-4 |Cobalt —‘—""5"0}._1_,_ -} p—— }
J440-80-8 | COppex )| — )
P435-89-6€ |Iron 837 | | ____|P
;“"‘—39-9:-1 Tead 0.80 |G| :.:
& - 5-4 ! ‘
L EC T — e
¥435-97-6 ﬁ:@j X — !Fo: g._____ EE
7!‘0’ "P __T_e '_s.-. i —e—— E
582-49-2 |Seleniua 2.3 |G| |F
Y440-22-4_ |Siiver 0.%0 |0|—— _|P.
¥640-28-0 uB 1.9 |0 4
440-62~ gnmgmn P | | p— B
440=66-6_|zinc —as.o 3| |F

FORN T - TN (TLND2.3)

-
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VAL 4£4

GC/TPH - PAGE

" ORGANIC ANALYSIS DATA SHEET -- EPA METHOD nﬁg
| ANAMETRIX, INC. {(408)432-8192 ~ S
‘Project ID : 05 Anametrix ID  : 9603163
Sample ID : 23939 Lab File ID : FPMi471
Matrix : WATER % Moisture : 100.
Date Sa mgled : 3/19/96 » '
Date An yzed : 3/20/96 Dilutien Factor : 1.0
Instrument ID : HPS Conc. Units : ug/L
: REPORTING | AMOUNT
CAS No. COMPOUND NAME LIMIT | DETECTED Q : '
'3333-33-3 Gasoline 0. 210. | &
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FPR-28-19% 12133 , !'rs-smm” e TR N -
‘ ' : ° . ) ’ N L. i . "‘» . N . : N " .? .' ) . ] : N . »
D
PESTICIDE ORGANICS Amrszs mm nn-r BPA SNFLE ¥O.
‘ | . 23939
L Name: ANMAMETRIX nantnct. _ B L2
Code: ANAMET Case lo.: 05 , m ¥o.: 206 ¥o.: 33305
trix: (soil/water) WMATER v Lab luplo I0: ’603163-01
rph wt/vol: :.ooo (ylnb)  1ab Pile ID: EPMIG301
Molisture: decanted: om_ “Date Received: 03/19/96
raction: (SepP/Comt/Somc) SEPF  ~  Date Extracted:03/20/96
centrated !xtnct Volume: 210000 (ut.) . ‘Pate Mynd: 04/06/9%6
Iect&on Volume: 1.0(uL) , ~ Dilution Facter: 1.0
Cleanup: ¥/ % PpH: Sulfur Cleanup: (Y/N) N
' CONCENTRATION UNITS:

l CAS NO. CONPOUND (ug/L or ug/KXg) UG/L Q
319-84-§==--<-eoalpha-BHC o.050lg

|| s

-< ceconmoow ‘- . °
& 56-89-9--ccceo..gamma-BHC(LI30T 0.0251JP -
. 76+44-8cccccacaafle tacﬁlmor e —— 0.050}0
4 3°9 -00- 3--.----.&1 0.050 ¢4

: d024+57-3-ccc-caHept 0.010]0
959-98<8--w=a soe lulfln b 4 0.050|0

' 60- 57-1---------510131'1:: 0.10]0
R e T W g o332 %

olevoneeooes a . e

. ;lgz%:‘i-:s 9------};39:1;11_'!! _ oao;g gp
1031-07-8--v~----Bndosul a5 suI¥aCs - 0.10l0
80- 29-3---------4 .4’ =-DDT T 0.10]|0

. 72.‘3 s..----o..kwm ) 0.035 ”\

l | 53494-70-5----<<Endrin keton® - 0.10|0
7421-36-3cccaceceBndrin aldehy¥s - 0.10|0
s:.oa-u-s-------uplu Chlordane - 0.050|U0

] 5103-74-2ccecc-ccqaama-Chlordane . 9.0850|U

l 8001-38- z-------w - 3.0]0
12674-11-3e=--=-AroClOor-1TIT . ' , 0.8]0
11104-28-3-----<Aroclor-1221 : - 0.5]0
1114-16-5-c-=cxoclOr-1232 - - . 0.510
£3469-31-9-ca==cAroclor-1242 - 0.8]0D
12672-29-6-~----Aroc]lor-1240 y ~ 0.8lO
1109768l weccac-Aroclor-1254 1.4(P

l ‘| 11096-82-5------Axoclor-1260 2.2|p_

P PORM I PEST e - 3/%0




84/88/1936 12:37 4155435480 PRC ENVIRD. MANAGE, PAGE 03

. fPR-P8-1996 12:33 ITS-SAN JUSE I L B X T I
. L‘ [T YR _-’_J ‘ ‘ - » . . .‘ ‘ . -
‘ iD : EPA BAMPLE NO. f
PESTICIDE ORGANICS ANALYSIS DATA SHEET w ‘
L 27940
Lab Name: ANAMETRIX Contract: mw 3 A I l
ab Code: ARAMET Case No.: 05 : wuo.: i B8DG No.: NP205
#atrix: (scil/water) MATER | Zab Saxmple ID: 9‘031‘3-02 ‘ I
Sample wt/vol: 2000 (g/ml) 3. lab File ID:  EPN16302 | |
% Moisture: __‘___ decanted: t!m - ...--Dute Received: ©3/19/96 . I
Sxtraction: (SepF/Cont/Sonc) SEFF Date Extracted:03/20/96 -'
Concentrated Extract Volums: 30000(ul) = Date Analyzed: 04/06/96 , '
Injection Volume: 1.0(ul) ° - Pllution Factor: 3.0 |
GPC ;Clnnup: (¥/®) N PH: Sulfur Cleanup: (¥/N) X I
CONCENTRATION UNITS:
CAS NO. COMPOTRD (ug/L or ug/Xg) UG/L Q I
315+84-6--~-===-alpha-BEC 0.050|U -
B 1 1 5,009 i
- - cocsassnw A= ] . .
58-89-9-~ccccr-- amma-BHC (LIndane) 0.080|0
76-44-8~---a--=--Reptachlor ' 0.050|0
305-00-3cccea---Aldrin 0.050]|0 .
1024-57-3-=~-~--He ‘um 0.010{U
9§59- 98-6--------8550 0.050|0
§0-57- 1---------Dioldrin 0.10({0
72-58+9-ccncccnecd, ¢’ -DDK 0.10|0 I
72 20"”"""‘“’“ . o.n ”'
33213-65-9------Rndosul?ah I 0.08¢ [P -
72+5428~cccc-cn=g,4’-DDD - 0.10]V
1031-07-8-------tndnau1£""man [ ] R 0.10{0 .
$0-29-3cccmmcena 4,4’ -DDT 0.20{0
72-43-8-ccacoacsiie 0.50|T
53494-708cc---- Bndrin kotone 0.1010
7421-36-3-==---<Endrin aldeh - 0.30|U '
$103- 71-9-------;19!;3-&..0:6&0 - 0.0%0|0
5103-74~2cccc-- Chlordane - 0.031|JP
8001+35-2-vecece--Toxa: a.olo -
12674-11-2---==-Aroclor-1UTE 0.5|0 I
11104-28-2----==Aroclor-1221 — 0.5|U
1114-16-5-------&03.!@1’-1232 0.5|0
534€9-31-9---+=~-Aroclor-1242 : 0.5{|0
12672-29-6--~-~=-AxOClOr-1249 0.5|u
11097-69-1---=--Aroclor-1254 — = N
11096-82-5-ccc-- Aroclor-1260Q 3.4 . l
FORN I PEST r . 3/90
|



l 84/08/1996 12:37 4155435480
APR-08-199 12:34 rrs-am JUSE

' SWMYIP IS Y Sy : ' A A |
1D
P!STICIDE ORGANICS MYSIS DATA mrr

PRC ENVIRD. MANAGE.

LY. TYEN
'ib Name: ANAMNETRIX Contract: mw YA
Code: ANAMET  Case No.: os SAS Mo.: SDG No.: MP20S |

trix: (soil/watexr) WATER
Sample wt/vol: 1000 (g/mL)
Moisture: _____  decanted: (Y/E)___
‘Extraction: (SepF/Cant/Scnc) SEPP
inantnted Extract Volume: 30000 (uL)
Injection Voluma: 1.0 (ul)

4:: Cleanup: ¥/ =» pR: ___

CAS NO. COMPOUND

- zab u-pzo ID: 9603163-03

lad ’110 ID: EPN16303

-,m!.m‘":gg.cg.d:OJISO/"

Date Analyzed: 04/06/96

'mlutia; Pactor: 1.0

Sulfur Cleanup: (Y/¥) N
TIOR UNITS:

CONCENTRA'
(ug/L or ug/Kg) VG/L Q

319""“0000000.1 -m

319-85-7=vecce==-beta-BHC

T 319-86-8cccnn--- deln-aat:

96-44- 3IZZZIIZZI§:§:

00000000

959-98-8~--~==~ .- sultan b ¢

00000000
s 000 0000

6057-1-nccce- ~=Dieldrin

72°55-9---ccceccqd,4’ -DDE

72-20-8-----~=-Bndrin

vdddddqqadaq

o000
* s
1

\

33213-65-9-e=cceBndosulTan I!

\

72-54- ‘---...---‘ ‘l-m

1031-07-8-=+«=--Radosul £a5 SUI¥its

50'29 3---...---‘ " .m

0000

72°43-8Scacvaas .-—n.tw——

5$3494-70-5ccc-~=-Endrin

7421-36+3~cc-e--Bndrin lld.h
$103-71le9ececca=-plpha-Chl o£

\

00
«+ OO0
OQ+ o 000 ¢ O

5103‘1‘ vdeonmnwnw m.mom
.001"5-2-.-..--&:.

ne
12674-11- a------Arocﬁg:-mIi

11104-328-2-cwe--Aroclor-133)

1314-16-Scccea=-=Aroclor-1232

53469-21-9--=«ejrocior-1242

12672-29~6vcc-==Ar0clor-1348

11097-69~1~====-Aroclor-1254

:vﬂddddda ddddddﬁa

11096-823-5=-===~-Axoclor-1260

e s o v oo o o WO 1 W NIV

WORMRVANOO0O0000000HWDOD0000000

wHOOOoOOW

PORM I PEST

- 3/%0

f . TOTAL ®.6S
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MRR-26~-1996 12:38 ITS-5AN JOSE r.22

ENVIROPORNS/IMORGANIC CIP

SAMPLE MO.

p |
INORGANIC ARALYSIS DATA SHEET
' ‘ 27939
Zab Nane: INCHCAPE - BAN JOSE | Contract: 000000 l AW 1-9 l
Lab Code: ITSSI case Wo.: 05 SAS Mo.: 000000  SDG Mo.: WP205
Matrix (soil/water): WATER - : o Lad Sample ID: ©3163-01 l
Laval (low/med): b 7 | Date Received: 03/19/96 l
% Solids: 0.0 | | |
Concantration Units (ug/L ar mg/kg dry weight): DG/L |
CAS ¥o. Analyte ccnmtrnﬂen ¢l Q M '
7429-950-%_(Xluminus v8.9 | 2
7440-36-0 |Antimony | q1.3 |~ | |
7440-38-2_|Arsenic 12.5 |~ - ) .
. |7440-39%=3" | Bariun 862 |T|T 1P '
¥440-41-7 |Beryiiium | 0.10 (9| _|F_
7440-43-9 %—ul w_|________o.20 |8/ ; l
J440-70-2 |Calcium 303000 || X
;_4 40=47-3 zﬁ—r&“& 13,8 ; . |F
440=48~4¢ EOEit ;5 ° P
7440-50-8_ | Copper 1;?;'_’ J DI g’_ .
9435~-85-6 ron 19700
J439-92-1 |Lead _ i.¢ |8l F
543998~ | ammesTan | ———¥¥E056~| | —— i
7435-96-5_|Nanganess 624 | -2
¥439-97-6 |Mereury | ©0.13 (Bl |&¥
7435=98=7 uoéx!bdenun - g_ ‘ l
=45-2 |Selenium . 3 % ;_ l
J440-22-4_|SIiver 0.50 —
(TT | S — LT — )
7440-28-0 EIEE R 73 Y | | p— 2
¥440-62-2 |Vanadium __11%?;7 - § E— ;_ '
Teso-eé=¢ | Zinc £} E24 G N B
Color Befora: COLORLESS Clarity Bafore: CLEAR Pexture: l
Color After: COLORLESS '~ Clarity After: CLEAR Artifacts: ‘

- Comments:

POEM X - IN (ILNO03.1)

[
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APPENDIX H

RESPONSES TO COMMENTS ON THE
DRAFT AND DRAFT FINAL ENGINEERING EVALUATION/COST ANALYSIS
SITE IR-1/21: INDUSTRIAL LANDFILL GROUNDWATER PLUME




——————ymm=—=¢ -

RESPONSE TO AGENCY COMMENTS ON
DRAFT AND DRAFT FINAL ENGINEERING EVALUATION/COST ANALYSIS
FOR HUNTERS POINT SHIPYARD SITE IR-1/21
INDUSTRIAL LANDFILL GROUNDWATER PLUME

This document presents the Navy's responses to comments on the draft engineering evaluation/cost
analysis (EE/CA) for Site IR-1/21, Hunters Point Shipyard (HPS), dated March 13, 1996. The
responses to comments have been further revised based on verbal discussions with the regulatory
agencies on the Navy's responses to comments presented in the draft final EE/CA, dated May 24,
1996. The comments addressed below were received on April 15, 1996 from the California Regional
Water Quality Control Board, San Francisco Bay Region (RWQCB); the California Department of
Toxic Substances Control (DTSC); and the U.S. Environmental Protection Agency (EPA).

RESPONSE TO COMMENTS FROM THE RWQCB

Specific Comments

1. Comment: Introduction, page 3, second paragraph, fourth sentence: "The Navy
believes that the screening criteria are conservative (in determining
potential lmpacts to warrant a removal actlon) since site specific fate and

informati n ient I rf; re n
integrated into the assessment.”
Page 32: "The Navy proposes a _two-tiered approach (Bay and Estuaries
jectives an bient Wat uali riteria) for identifyi r hat

warrant a removal action at Site IR 1/21."

Page 33: "The Navy believes that addressing all groundwater at HPS that
exceeds bay and estuary plan objectives is not economically feasible. In
addition site specific background and fate and transport evaluations will
influence the threat evaluatlons Therefore L_Lugﬂ_nel_xeﬂ_ma_um_ay

ropriat tuary objectiv

ndwat val acti "

These statements appear to contradict one another. What is the
justification for implementing a removal action at IR 1/21?

Response: The text of the EE/CA report will be clarified to reflect the removal action
justification to be the following:

Based on discussions with the regulatory agencies, the Navy
evaluated analytical results using two different sets of
screening criteria. One set of screening criteria (referred to as
Tier 1) was based on the water quality objectives for
protection of human health and aquatic life listed in the
Enclosed Bays and Estuaries Plan published by the State Water
Resources Control Board (SWRCB). The second set of
screening criteria (referred to as Tier 2 by the Navy in the
draft EE/CA) was based on the most stringent of the various
ambient water quality criteria and basin plan objectives
published by RWQCB.

1 069-00700203\busors\a1-21 ful. ttc\07-25-96\jen



Comment:

Response:

Comment:

Response:

The Navy evaluated the groundwater analytical data using both
the Tier 1 and Tier 2 screening criteria, and the results were
described in the draft EE/CA report. The Navy did not agree
to conduct a removal action based only on the Tier 1 screening
criteria.

After the Draft EE/CA Report was submitted, a meeting with
the Navy and regulatory agencies was held on May 7, 1996,
and the parties agreed to remove the tiered screening
approach. In its place, groundwater data was screened using
the water quality objectives for protection of human health and
aquatic given in the Enclosed Bays and Estuaries Plan
published by the State Water Resources Control (SWRCB
1993). However, the results of the screening do not alone
identify areas of concern requiring a removal action. Areas of
concern will be identified based on the magnitude and number
of times a compound is detected in conjunction with the results
of the screening.

The process of identifying and using groundwater screening criteria
acceptable to the Navy and the regulators is not yet complete.
Outstanding issues to be resolved as part of this effort include the (1)
selection of a group or combination of groups of risk numbers which
can be used for screening criteria and (2) consideration of
groundwater ambient levels. Currently, the Navy is working with the
agencies on a study to identify Hunters Point Groundwater Ambient
Levels (HGALs). Selection of appropriate screening criteria and use
of HGALs will be conducted within the Draft Final Parcel B
(Feasibility Study) (FS) since that document will be the first proposed
remedial action for groundwater at HPS. If more time is needed to
resolve the screening criteria and HGALS issues than is allowed by the
FS schedule, the Record of Decision (ROD) will include as a
condition, a description of the process to be used. Final screening
levels would then be identified in the remedial design phase for Parcel
B.

Section 2.7 Source, Nature and Extent of Contamination, first paragraph:
Please define general chemical contaminant groups?

General chemical contaminant groups are chemicals not considered hazardous.
The text has been revised to eliminate the categorization of hazardous and
general chemical contaminant groups.

Page 36, Table 6: Tier 2 values are a mixture of acute and chronic
values. Values indicated should cite the reference source(s) and limiting
factors (e.g. POLs, acute values only, etc.).

Based on the meeting held May 7, 1996, Table 6 has been revised to remove
the Tier 1 and Tier 2 screening columns. The table now lists the water
quality objectives for the protection of human health and aquatic life listed in
the Enclosed Bays and Estuaries Plan (SWRCB 1993).

2 069-00700203\hundors'a1-21£nl. 1tc\07-25-96\jom
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5.

Comment:
Response:

Comment:

Response:

Table 7, Notes item #4: These values are not expressed in mg/L.
Table 7 has been revised in response to this comment.

Location specific ARARs [applicable or relevant and appropriate
requirements], Page 44, fifth paragraph: It is not clear if this removal
action will impact areas designated as wetlands within Parcel E. See also
Table 8.

The Navy conducted a wetland delineation survey in 1994 and identified the
presence and extent of wetlands at HPS (PRC 1994). Based on the findings of
that report, the proposed removal action will not occur in any area delineated
as wetlands. However, as stated in the text of the EE/CA report (Section
5.2.2), the Navy will consult with the U.S. Army Corps of Engineers to
ensure compliance with this ARAR to the extent practicable.

RESPONSE TO COMMENTS FROM DTSC

General Comments

1.

Comment:

Response:

According to this report, the Navy will undertake additional field work
prior to finalizing the EE/CA and conducting the removal action. In the
last section of the Executive Summary, the Navy states "conclusions and
recommendations presented in this EE/CA should be revised after these
objectives are met." It is not clear why review and comment on the scope
and the alternatives of the EE/CA when the report is subject to
substantial revision.

Additional field work is required before the recommended alternative is
implemented due to the limited amount of available data on subsurface soil
conditions, subsurface lithology, and groundwater contamination. The
groundwater analytical data available are from 1992 sampling events. The
EE/CA alternative evaluations are based on these data. However, the
groundwater contaminant plume may have changed between 1992 and the
present. These changes could include reduced contaminant concentrations or
an expanded plume area. In the case of reduced contaminant concentrations, a
removal action may not be warranted. In the case of an expanded plume, the
extent of the removal action may have to be expanded. Preliminary results
from groundwater samples taken March 19, 1996 from wells near the bay
indicate that contaminant concentrations have decreased since 1992, but not
below screening criteria levels. Therefore, the removal action is still
warranted. "

The remainder of additional field work will be conducted during Phase I of
construction. Phase I is described in detail in the Site IR-1/21 implementation
work plan submitted May 1, 1996 (PRC 1996). Phase I will include cone
penetrometer tests (CPTs) and HydroPunch groundwater samples. CPTs are
necessary because current borelog data are not sufficient to determine whether
sheet piling can be driven unobstructed along the alignment path depicted in
Figure 7 of the draft and draft final EE/CA report, nor are the data sufficient
to determine the depth to Bay Mud along the alignment path. These two
factors, subsurface conditions and depth to Bay Mud, are critical to the
effectiveness of containment using sheet piling. Results from the geological

3 06900700200\ hunsers\s1-21 ful. tc\07-25-96\jem



2.

3.

Comment:

Response:

Comment:

Response:

and subsurface sampling could indicate that some areas along the alignment
path of the containment wall may contain obstructions. In this case, the
alignment path of the containment wall could be adjusted to avoid the
obstructions, or a containment wall other than sheet pile would be used in the
areas of obstruction. HydroPunch samples will be necessary to confirm the
extent of sheet pile needed to fully capture the contaminant plume.

The additional data are not expected to change the scope or objectives of the
removal action, which is intended to prevent contaminated groundwater from
migrating into the bay. The area identified in the draft EE/CA as warranting
a removal action is not expected to change. The additional data may,
however, change the length as well as the type of containment wall. The text
stating that the EE/CA may be revised when results of additional field work
have been evaluated is intended to preserve some flexibility in implementing
the removal action as more data become available.

The goals and objectives of this removal action need to be articulated and
sustained throughout the report. The report lacks clarity in defining the

scope, delineating the area of concern and selecting removal action target
levels.

The text in Section 1.1 will be revised to more clearly state that the objective
of the removal action is to prevent potential immediate threats to human health
(via ingestion of fish) and the environment (that is, San Francisco Bay) posed
by groundwater contamination, in accordance with the National Oil and
Hazardous Substances Pollution Contingency Plan (NCP), 40 Code of Federal
Regulations (CFR) Part 300 § 300.415 b[2](i). The text will be further revised
to clarify that the scope of the removal action is containment of groundwater
contamination. Sections 2.7.2.1, 2.7.2.2, and 2.8.3 of the EE/CA all discuss
the rationale for delineating the area of concern. These sections present data
that identify the proximity of chemical concentrations to the bay and the
magnitude and number of times chemical concentrations were detected, and
identify an area that warrants a removal action.

To be consistent with the overall cleanup scheme, the Navy needs to
explain how this removal action will fit into the Parcel E overall
remediation. As we have requested, the Navy is in the process of
evaluating feasibility of several remedial technologies at Parcel E.

The Navy has not yet begun the feasibility study (FS) for Site IR-1/21 and
therefore, cannot accurately state in specific terms in the EE/CA how this
removal action will fit into the Parcel E overall remediation. However,
presumptive remedies for landfill closures consist of containing landfill
contents and preventing migration of contamination (EPA 1993). This
removal action can be integrated into a presumptive remedy for landfill
closure. The removal action is designed to contain contaminated groundwater
and prevent migration. However, this action can be readily expanded by
extending the sheet pile wall along the shoreline and adding well points if the
remedial investigation/feasibility study (RI/FS) final remedy concludes that
additional containment of groundwater is required.

The text will be revised to clarify that the Parcel E overall remediation has not
been defined.
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Comment:

Response:

Comment:

Response:

Comment:

Response:

The Department believes that information regarding the wetlands at
Parcel E must be included in the EE/CA. The BRAC [Base Realignment
and Closure] Cleanup Plan of 1995 provides maps that identify wetlands
at Hunters Point. Wetland contamination, protection and restoration
need to be included in this EE/CA. ARARSs related to the wetlands must
be identified as well,

The Navy conducted a wetland delineation survey in January 1994 at Site IR-
121 (PRC 1994). The nearest wetland boundary to the removal action area
has been identified in Figure 7 of the final EE/CA. Groundwater levels in
monitoring wells indicate that the groundwater is not connected to the wetland
surface water. Therefore, including protection and restoration of wetlands at
Site IR-1/21 in this removal action is not necessary. This removal action
addresses containment of contaminated groundwater only. No aspects of the
proposed removal action will physically occur in or affect wetland areas;
therefore, wetlands will be protected but not restored.

This report should discuss the TPH [total petroleum hydrocarbon]
contamination and its cleanup. The Navy needs to state how TPH
contaminated groundwater will be addressed. It is not sufficient to group
the TPH as "general contaminants" and postpone the cleanup for future.

The Site IR-1/21 removal action is based on evaluating contamination that
poses a potential immediate threat to human health or the environment. This
evaluation is based on chemical toxicity data. There are no toxicity data for
TPH. Therefore, this removal action addresses TPH in groundwater on a
TPH-constituent basis (benzene, toluene, ethylbenzene, xylene, naphthalene).
These constituents have been evaluated using the screening criteria.

The text will be revised to clarify that all chemical contamination in the
groundwater is evaluated on a constituent basis against the screening criteria.

As proposed by the Navy, the extracted contaminated groundwater will be
discharged into POTW [publicly owned treatment works] via the sewer
system. However, the Navy has not discussed the possibility of leakage
from known cracks in the system. Any attempt to discharge treated or
untreated contaminated groundwater into the sewer system must address
the possibility of cross contamination. In addition, assurances must be
provided that the POTW will accept both the volume and nature of
groundwater contamination. Radioactive waste has been detected in the
groundwater, however; it is not carried through the criteria. It is not
clear if the POTW is permitted to accept radioactive waste.

As part of the implementation work plan, the sanitary sewer line used for
groundwater discharge will be surveyed for structural integrity and repaired if
any infiltrating groundwater is unacceptable for discharge to the POTW.

The POTW has been contacted regarding the anticipated contamination

concentrations and volume of the extracted groundwater and confirmed that
the groundwater would be accepted if discharge requirements were met.

The radiation detections shown in Table 2 of the draft EE/CA are invalid
results and should not have been presented in the report. The gross alpha/beta
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Specific Comments

7. Comment:
Response:

8. Comment:
Response:

results were evaluated and determined to be unusable because the high total
dissolved solids (TDS) concentrations in the groundwater interfered with the
laboratory analysis. In addition, new data show that there is no radiation in
the groundwater. This is documented in the Surface Confirmation Radiation
Survey Draft Report (PRC 1992).

Section 1.1: Please explain why samples collected and validated so far are
not considered complete and the Navy is contemplating taking additional
samples. Additionally, please explain how often chemicals are to be
observed before they are considered "consistently" detected. Please
explain which wells will have to be further sampled.

Wells IROIMWI-3, IROIMW43A, and IROIMW44A were sampled on

March 19, 1996. These wells were selected because previous analyses of
samples from these wells indicated that polychlorinated biphenyl (PCB)
contamination was present at levels above screening criteria. These wells are
near the bay and are along the proposed alignment path of the removal action.
These wells were last sampled in August 1992 and the Navy believed
confirmation of the contamination was prudent before the removal action
progressed further. These wells were sampled for the following analytes on
March 19, 1996: PCBs/pesticides, metals (filtered), semivolatile and volatile
organic constituents, TPH purgeables and TPH extractables, total recoverable
petroleum hydrocarbons (TRPH), pH, salinity, and anions.

The PCBs/pesticides, metals, and semivolatile samples were submitted for
expedited analysis. All other samples were submitted for normal laboratory
turnaround. Results of the preliminary unvalidated PCB analyses indicate that
the concentrations have been reduced by approximately an order of magnitude
in samples from all three wells since 1992. However, concentrations still
exceed screening criteria.

Additional data on the concentrations and extent of contamination will be
gathered by HydroPunch sampling during the initial stages of construction.

Section 2.4.3: It is important to state the characteristics of the B aquifer.
To be consistent with the objective, "to reduce the risk of the
environment," the B aquifer should be evaluated and if found to be
adversely impacting the Bay, it will need to be addressed in this EE/CA.

Section 2.7.2.1 summarizes the contamination found in the B-aquifer within
Site IR-1/21. The text states that the contamination found in the B-aquifer
appears to be insignificant, and that the B-aquifer will not be included in the
removal action as a result. The text has been revised to clarify that
groundwater data indicate the B-aquifer flows upward to the A-aquifer. In
addition, the low-level contamination found in samples from B-aquifer well
IROIMWO2B is located inland from the bay. Any contaminant migration to
the bay would be subject to dilution. It is unlikely that the contaminant
concentrations would pose a threat to human health and the environment by
the time they reached the bay, because dilution would have decreased the
concentrations.
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10.

11.

Comment:
Response:

Comment:

Response:

Comment:

Response:

Section 2.7.2.1: Concentrations provided must be examined for accui‘acy.
The OU1 [Operable Unit 1] Phase IIA data indicate concentrations that
are higher than shown in Table 1.

OU1 Phase I1A data apply to monitoring wells IROIMW42A and
TIR0IMW41A only for Site IR-1/21. Contaminant levels from Phase IIA data
for these wells are below those presented in Table 1. :

Section 2.8.2: It seems that the Navy has adopted selective and arbitrary
criteria to undertake the removal action. These criteria have limited the
scope of the removal action to a confined area while threats to the bay
and the wetlands are not fully evaluated. Further, since the Navy has not
conducted a feasibility study, it is premature to state that "addressing the
groundwater at HPA that exceeds bay and estuary plan objectives is not
economically feasible."

Refer to the Navy’s response to RWQCB specific comment 1 for the criteria
used to undertake this removal action. Based on the meeting held May 7,
1996, the criteria selected as a basis for the decision to undertake a removal
action have been revised in Section 2.8.3. The stringent screening criteria
(published in the Enclosed Bays and Estuaries Plan [SWRCB 1993]) used in
the draft final EE/CA are conservative so as not to limit the identification of
removal action areas. '

As stated in the response to DTSC general comment 4, there is no threat to
the wetlands via contaminated groundwater. The text in the EE/CA report has
been revised to clearly state that the scope of the removal action is
contaminated groundwater containment and not final remediation of Site IR-
1/21. Final remediation will be determined during the ongoing RI/FS.

The statement that "addressing the groundwater at HPA that exceeds bay and
estuary plan objectives is not economically feasible” has been deleted from
Section 2.8.3.

Section 3.1: It is not clear how inorganic contamination is decided to "not
to be considered" in this removal action. The landfill has been used by
the Navy as a hazardous waste disposal site for many years. It is thus
considered a source of, among others, metal contamination. Excluding
the inorganic from the removal action implies that the Navy plans to
segregate the organic and inorganic contamination in the groundwater.

Section 2.8.3 presents an account of inorganic chemicals detected in
groundwater in samples from wells near the bay. Some metals, such as nickel
and copper, have been detected consistently throughout HPS, and the
concentrations appear to be attributable to background levels. An inorganic
background study is not available at this time to use as a comparison to
confirm that some inorganic contamination is within ambient levels.

However, the Navy considers the information available (surrounding geology,
widespread detections, spatial distribution) as evidence to support the position
of not including some metals detected in the groundwater in this removal
action. -

The Navy has not determined that all inorganic contamination will be excluded
from this removal action. For example, beryllium is identified as a chemical
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12.

13.

14.

Comment:

Response:

Comment:

Response:

Comment:

of concern in well IROIMW44A. This well is included in the removal action
area. Refer to the response to RWQCB specific comment 1 for further
explanation of determining ambient levels of inorganic compounds in
groundwater at HPS.

Section 3.2: It is not clear if the objective of this removal action is to
"mitigate the spread of contaminants” or as it is stated in the Executive
Summary to "reduce the risk to the environment." These two objectives
require different analysis and criteria. Further, the Navy needs to explain
how limiting the removal action to a specific area by applying selective
criteria will achieve the objective of this removal action.

The text has been revised to clarify that the objective of the removal action is
to protect human health and the environment from immediate potential threats
posed by groundwater contamination. Threats to human health could result
from exposure through the ingestion of fish. Threats to the environment could
result from exposure to groundwater through migration into San Francisco
Bay. No risk assessments, either ecological or human, have been performed
on Parcel E at this time.

Based on the meeting held May 7, 1996, the criteria selected as a basis for the
decision to undertake a removal action have been revised in Section 2.8.3.

Tables 3 and 4: To undertake the removal action, it is important to
articulate the reason(s) behind drawing a line 180 feet from the bay. It is
not clear how the objective of this removal action is met by only
considering the area within 180 feet from the bay.

The distance of 180 feet was not used to define the area warranting a removal
action. As stated in Section 2.7.2.2, seven monitoring wells were selected
along the bay shore to provide the most accurate representation of
groundwater chemistry nearest the bay. The objective of the removal action is
to protect potential receptors from contaminated groundwater, and the
potential exposure pathway begins at the shoreline.

The seven wells are located at varying distances from the shore, but they are
still the closest wells along the entire shore boundary of Site IR-1/21. They
were not selected based on a specific distance from the shore. The distances
reported in Tables 3 and 4 are important information for use later in the
report to approximate the boundary of the plume. The plume boundary
information determines the approximate location of the containment wall.

The text has been revised to clarify the rationale for selecting the seven wells
nearest the bay shore as an area of focus. In addition, references to distances
within the text, 180 feet for example, have been deleted and replaced with the
phrase "nearest the bay" to avoid confusion.

DTSC is forwarding the following ARARs from the Department of Fish
and Game, The ARARs should be incorporated in the IR-1/21 removal
action.

1 Fish and Game Code Sections 5650(a), (b), and (f)
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Response:

) Fish and Game Code Section 2014

A3) Fish and Game Code Sections 2080 and 1900 et seq.
@ Fish and Game Code Sections 2080

5) Fish and Game Code Section 2090-2096

The Navy has evaluated each of the ARARs provided by the Department of
Fish and Game and included in the EE/CA only those requirements
applicable, relevant, or appropriate to the alternatives identified as ARARs.

Fish and Game Codes (1) and (4) above are not applicable, relevant, or
appropriate to the alternatives being evaluated. No discharges to the bay will
occur during the removal action, and no taking, importation, or sale of
endangered species will occur during the removal action.

Fish and Game Codes (2) and (3) above have been included as ARARs in the
removal action.

Fish and Game Code (5) above was already identified as an ARAR.

RESPONSE TO COMMENTS FROM U.S. EPA

General Comments

1.

Comment:

A major factor in the request for revision of the draft Parcel E IR-1/21
EE/CA was the mutual decision reached between the regulatory agencies
and the Navy to screen detected concentrations against the most stringent
screening criteria for surface water quality. For this reason, it was
agreed that the Bay and Estuary Plan Objectives were to be used in
conjunction with Ambient Water Quality Criteria and Regional Water
Quality Control Board Basin Plan Objectives, and the most stringent

criteria of the three used as the screening level. Breaking the screening
process into a Tier 1 and Tier 2 approach seems to defy this reasoning
and statements made to justify the tiered approach are completely
inadequate. [Statements on pages 32 and 33 are as follows: "The Navy
wants to proceed with a removal action and incorporate regulatory
requests into the decision process; therefore, it has agreed to integrate bay
and estuary plan objectives and eliminated the dilution/migration factor"
and the subsequent statement "Therefore, the Navy believes it may not be
appropriate to use bay and estuary objectives to trigger groundwater
removal actions at HPA." These two sentences are basically stating that
to placate the regulatory agencies, bay and estuary numbers will be
looked at as a screening criteria, but then put aside, and not used to drive
any decisions regarding the groundwater removal actions.] Please come to
an agreement with the Regional Water Quality Control Board as to the
appropriate screening levels and subsequent decision making and then
fully explain this agreement in the EE/CA. Without this background
information and a clearly explained approach to deciding which
contaminants pose an environmental threat, the document cannot be
properly evaluated.
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Response:

Comment:

Response:

The Navy has not disregarded the more stringent bay and estuary numbers but
has, in the spirit and intent of a removal action under the NCP, identified an
area to begin removal. This area was identified for a removal action under
both the Tier 1 and Tier 2 screening criteria. The area also presents the
highest potential threat under both the Tier 1 and Tier 2 screening criteria.
There is no other clearly definable area where contaminants were detected
above either the Tier 1 or Tier 2 screening criteria. Refer to Figures 5 and 6
in the draft final or final EE/CA. The Navy’s decision to undertake a
removal action was based on the results of both Tier 1 and Tier 2 screening
criteria. The Navy does not want to establish an excessively conservative
precedent for HPS groundwater by basing the decision to undertake a removal
action on only Tier 1 screening criteria.

Subsequent to submitting the Draft EE/CA Report, a meeting with the Navy
and regulatory agencies was held May 7, 1996 and the parties agreed to
remove the tiered screening approach. In its place, groundwater data will be
screened using the water quality objectives for protection of human health and
aquatic life provided in the Enclosed Bays and Estuaries Plan published by the
State Water Resources Control (SWRCB 1993). However, the results of the
screening do not alone identify areas of concern requiring a removal action.
Areas of concern will be identified based on the magnitude and number of
times a compound is detected in conjunction with the results of the screening.
Groundwater remediation goals for HPS will fully evaluated during the RI/FS
for Parcel E. Text has been modified in Sections 1.1 and 2.8.3 of the EE/CA
to further discuss the rationale for identifying areas of concern.

This removal action focuses on controlling PCBs into the bay from
IR-1/21. HPALs [Hunters Point Ambient Levels] for groundwater are
currently being calculated, and so it is difficult to determine whether
concentrations of inorganics detected in monitoring well samples for this
site exceed those for background conditions. Since it has been
acknowledged that an evaluation of ambient conditions is beyond the
scope of this EE/CA, such statements as “the spatial distribution of many
metals was not characteristic of point-source- related contamination" in
Section 2.7.1 and "unless strong evidence indicates inorganic compounds
are Navy-related" in Section 3.1 should be deleted. Please be aware that
although inorganics contamination is considered beyond the scope of this
removal action, any inorganics contamination from IR-1/21 and any
necessary remedial action will have to be addressed at a later date.

The statements referenced were not intended to be conclusions based on
thorough consideration of the background levels of inorganic constituents in
the groundwater. Rather, the Navy considers the statements to be supportable
based on the results of the screening process for groundwater conducted as
part of this and other removals. The Navy is working with the regulatory
agencies on a separate study to determine Hunters Point Groundwater Ambient
Levels (HGALs). However, the statements could be inaccurately interpreted
as conclusive at this time and therefore will be deleted.
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3.

&

Comment:

Response:

Comment:

Response:

Comment:

Response:

Comment:

Response:

Comment:

The screening criteria upon which removal action decisions for this site
were based (Bay and Estuary plan objectives, RWQCB basin plan
objectives and Ambient Water Quality Criteria) are not provided in the
document, making it very difficult to verify the conclusions drawn.
Table 6, giving Tier 2 screening levels, is confusing and needs more
background information and better explanation in the footnotes (see
comment (1) above). Table 9, comparmg reqmrements, is provided for
o o Joe NS Dy S g ! f 0 h the D

ISI 9;1 or whether thefuhty will be able to meetthe mdxrect discharger
permits requirements without treatment. Please give thought to providing
information that will support recommendations and conclusions in the
text.

Based on the meeting held May 7, 1996, Table 6 has been revised to remove
the Tier 1 and Tier 2 screening columns. The table now lists as screening
criteria the water quality objectives for the protection of human health and
aquatic life given in the Enclosed Bay and Estuaries Plan (SWRCB 1993).
Information provided in Notes 1 and 2 in Table 6 and in the text regarding the
screening criteria has been modified to provide clarification.

The POTW has been contacted regarding the anticipated contamination and
volume of the extracted groundwater and confirmed that it would be accepted
if discharge requirements were met. Further information is provided in
Sections 4.1.3 and 5.2.3 regarding discharge to the POTW.

Quality control on this document should check for consistency between
data presented, and provide explanations for inconsistencies. For
instance, the maximum concentrations stated in Table 7 differ in some
cases from the maximum concentrations given in Table 9.

These data have been checked and corrected.

The EE/CA should not use the acronym "RA" in reference to "removal
action". In CERCLA, RA refers to "remedial action," which is a final
action and is not covered by an EE/CA.

Comment noted. The term "RA" has been replaced with removal action
throughout the text.

The references to ARARSs in the text and in Table 8 are so general that
they are not very useful. The potential requirements need to be described
more specifically and discussed with specific reference to the proposed
actions.

The text has been revised regarding the evaluation of alternatives to add more
specificity in Sections 3.3.2.2, 5.2, 5.3, and 5.4.

The monitoring wells with PCBs above screening levels ranged from 50 to
130 feet from the shoreline. It is not clear whether additional
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Response:

Comment:

Response:

investigation is planned to evaluate the concentrations of PCBs closer to
the shoreline. It is also unclear how the placement of the sheet piling in
relationship to the shoreline will be determined.

No additional studies are planned, at this time to evaluate concentrations of
PCBs closer to the shoreline, for several reasons. First, the distances from
the wells to the shoreline were conservatively calculated from existing maps
using the mean sea level. The actual high-tide strand line varies but is
definitely closer than indicated to each of the three wells. Second, the actual
field conditions generally prohibit sampling by drilling closer to the bay. The
shoreline is a relatively steep embankment in places, and the entire stretch of
shoreline paralleling the proposed alignment of the sheet piling is covered with
concrete rubble, reinforcing rod, and other rocky rubble as a rip rap armor.
For example, at well IROIMWI-3 the slope break and rubble lie within
approximately 5 feet of the well. There is no place to complete another well
nor could a drilling rig drive into the area between this well and the shoreline.
Therefore, taken out of physical context, these distances may be misleading.

The sheet piling will be placed parallel to the shoreline. It will be necessary
to place it far enough inland to provide a solid, level ground surface for the
equipment to work. The space between the sheet piling and the rip rap-
covered slope will provide a space for installing downgradient monitoring
wells to monitor the system’s effectiveness. The CPT data generated in Phase
1 will, as stated in the text, confirm the suitability of the subsurface along the
proposed alignment path for driving the sheet piling. It is anticipated that
subsurface obstructions or refuse may alter the exact alignment of the sheet
piling. The text has been revised to clarify the rationale for the approximate
location of the containment wall.

Groundwater extraction without containment was not considered as an
option. The cost of groundwater extraction alone should be calculated for
purposes of comparison. Conversely, another option that was not
considered was containment without groundwater extraction. In general,
the development of alternatives needs more technical justification. The
basis for the assumed well spacing and extraction rates and for the length
of the containment wall, including the reasons for not making the wall a
complete circular containment structure, should be provided.

Analysis of the information indicated a high proportion of bay water would be
extracted along with the contaminated water emanating from the landfill. This
would have the undesirable effect of diluting the contamination and adding
significantly to the water volumes for disposal, increasing POTW disposal
costs. Additionally, the extraction system would enhance salt water intrusion
and possibly require detailed studies to assess effects on wetlands and bay and
estuary issues. The text has been revised to clarify the rationale for
elimination of containment using groundwater extraction alone.

The well spacing and extraction rates are simply based on professional
judgment for initiating the system. System monitoring will accumulate data to
support adjustments, equipment modifications, and additional well points as
needed to optimize the removal. This is a judgment made in the interest of
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Specific Comments

1.

Comment:

Response:

Comment:

Response:

Comment:

Response:

Comment:

initiating a timely removal action. Although additional data would be
desirable, the time involved in creatmg work plans and sampling plans,
subcontracting drillers, installing pumping test wells, conducting tests,
reducing the data, and reporting could easily create delays of another year or
more. The design would then need to be revisited, and the final result might
not be much improved over the present removal action.

The length of the containment wall was chosen to extend beyond the wells
showing contamination along the proposed alignment path. Before the design
of the containment and hydraulic control system is finalized, a Phase 1 field
program of CPT, HydroPunch water sampling, and sampling of existing wells
is planned. This program will further define the lateral extent of the plume,
the alignment path of the sheet piling, and the well point spacing.

The containment wall was never envisioned as a complete circular containment
structure for several reasons. First, the full extent of the plume and the
originating source are unknown. Defining this area would be beyond the
scope of a removal action. Additionally, it would not be necessary to isolate
the upgradient end of the plume as the pathway to potential receptors does not
exist upgradient. Finally, full circular containment will not likely be
consistent with the ultimate remedial action chosen for Parcel E.

Page ES-2, third paragraph: It is stated that there is a regulatory
preference for discharge to the sewer system over the drain system. This
statement is misleading and the reason given is incorrect. Storm drain
discharge to the bay is prohibited, not by preference, but by regulation,
and sewer discharge has been chosen by the Navy as the most reasonable
alternative.

The regulatory preference for discharge to a sanitary sewer is written in the
June 1995 Water Quality Control Plan for Region 2 (San Francisco Bay area).

Section 1, page 1, first paragraph: Update to reflect that Parcels B and C
groundwater plume removal actions are no longer being pursued.

The text has been revised to state that the Parcel B and Parcel C groundwater
plume removal actions are no longer being pursued.

Section 1, page 1, third paragraph: The statement "The groundwater
contains relatively low concentrations of organic compounds..." does not
support the need for a removal action at Site IR-1/21. It should be
explained here that the levels are such that they pose a threat to the bay
and aquatic life.

The text has been revised to state that the levels of specific contaminants pose
a threat to aquatic life in the bay.

Section 1, page 1, third paragraph: "Hazardous substances" should be
specified as those under CERCLA [Comprehensive Environmental
Response, Compensation, and Liability Act].
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Response:

Comment:

Response:

Comment:

Response:

Comment:

Response:

The text has been revised to reference chemical constituents rather than
chemical groups to avoid confusion.

Section 1.1, page 3, second paragraph: The report states that "additional
confirmation samples will be collected at areas where isolated detections
are above screening criteria...". Please discuss how and when this
sampling will be done and the impact on this removal action if these
isolated detections are confirmed.

Additional samples were taken March 19, 1996, at the three wells exhibiting
PCB detections in excess of screening criteria. These data have been
received, in part, in a preliminary unvalidated form. The full laboratory
package has not yet been received. These data are incorporated (qualified as
preliminary) in Section 2.8.3 of the EE/CA. Preliminary results indicate that
PCBs still exceed screening criteria in wells IROIMW-3, IROIMW43A, and
IROIMWA44A, although they have decreased by approximately an order of
magnitude in all three wells since the last samples were collected. Detections
outside of the removal area above screening criteria will be confirmed during
the RI/FS process.

Section 2.4.3, page 14: Please provide hydrogeologic characteristics such
as permeability and storativity of these aquifers and discuss aquifer tests
that have been performed. This information is necessary both to evaluate
the proposed alternatives and for the design.

Information available for the proposed removal area has been added to
Section 2.4.3. These data are so limited that they were not included in the
draft EE/CA report. Existing data consist of slug test results for wells
IROIMWI-3 and IROIMW43A. Analysis of data by the Cooper Method
yielded a hydraulic conductivity (K) of 2.7 feet per day (ft/day) for well
IROIMWI-3 and 7.7 ft/day for well IROIMW43A. No transmissivity was
calculated for well IROIMWI-3 because it did not fully penetrate the aquifer.
A transmissivity of 20 fi%/day was calculated for well IROIMW43A.
Storativity was not defined by slug testing. The gradient is approximately
0.0083 near the alignment path for the containment wall. There are no other
data available for the area of the proposed alignment path; however, other
data exist for the rest of Site IR-1/21. These data are available in the
Technical Memorandum Integration of Facility-Wide Hydrogeologic Data

(May 1994).

The removal action is conceptualized to be a flexible iterative process with
regard to removing the groundwater. Pumping rates, number of pumps, and
number of wells may be changed to achieve optimum efficiency based on
observation.

Section 2.7.1, page 19: It is confusing to have concentration data (i.e.
Aroclor, Arsenic, and Lead) referenced to a monitoring well location, but
then presented in mg/kg. Were these samples taken from initial soil
borings that were later developed into monitoring wells? Please clarify.

These are soils data taken from borings for these respective wells. The list
has been modified to clarify this point.
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Comment: Tables 1 and 2, pages 21-26: These tables would be more useful if they
included the location of the maximum detection. As currently presented,
it is impossible to assess whether contamination is contiguous or sporadic.

Response: The tables have been amended to provide the locations of maximum
detections.

b

Comment: Section 2.8.3, page 32, second paragraph: It is not necessary to include
information on possible screening scenarios that were considered but not
adopted, i.e. the dilution factor criteria. If the Navy feels compelled to
include this information, then an explanation that goes further than "the
regulatory agencies recommended a more conservative approach” needs to
be offered.

Response: The Navy feels that it is important to show that, from among a range of
approaches, the option with the most conservative initial step was used. The
second paragraph has been retained and supplemented with a sentence
emphasizing this point.

-
e

Comment: Section 2.8.3, page 38, last paragraph: Appears that majority of wells
(12) have hits of PCB contaminants. Why the discrepancy between the
text and the figure? This paragraph also states that PAH [polycyclic
aromatic hydrocarbon] and PCB detections are limited to the southeast
corner, whereas Figure 5 shows PAH detections scattered over the site.

Response: The text and figure were reviewed and PCBs were detected in only 11 wells,
not 12, as shown on Figure 5. The text has been revised to clarify the
locations of PCB and PAH detections.

k.
[
.

Comment: Figure 5: Please include a debris zone on Figure 5.

Response: The term "debris zone" was first used by a subcontractor and was intended to
imply a horizon containing landfill refuse. The term is somewhat confusing
and has been removed from the text. In general, the whole area should be
considered artificially filled and having a potential for containing refuse.
Rather than reviewing all borelogs throughout the area in an attempt to
delineate the extent of refuse, the entire area encompassed by the landfill
boundary should be considered to have the potential for containing refuse.

-t
|

Comment: Section 2.8.3, page 39, third paragraph: Justification for no further
consideration of nickel and copper is inadequate. Until background
groundwater concentrations for these metals can be established for this
site, dismissing the significance of these levels is premature.

Response: As stated, nickel and copper do not warrant further consideration as chemicals
of concern (COCs) as part of this removal. The Navy is not implying that
there will be no further evaluation of nickel and copper at HPS, only that a
removal action EE/CA is not a suitable document in which to evaluate
potential groundwater contaminants that are ubiquitous at a large site. The
Navy is currently working with the regulatory agencies on a separate study to
establish HGALs.

g T TTeTTTT """ T
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13.

14.

15.

16.

Comment:

Response:

Comment:

Response:

Comment:

Response:

Comment:

Response:

Table 6 and Table 7: Check Tier 1 units and/or concentrations between
these two tables. In Table 7, zinc is listed as having a Tier 1 limit of
58 mg/L which is the equivalent of 58,000 ug/L, an apparent error in
units. In addition to making sure all units within tables are correct,
please make them consistent between columns for ease of comparison.

Table 7 has been revised in response to this comment.

Section 2.8.3, page 39 and Table 7, first footnote: What is the basis and
justification for discounting contamination that appears in only one
sample or in multiple samples but only one well.

The first paragraph of Section 2.8.3, Chemicals of Concern and Areas of
Concern, discussed the basic approach to establishing COCs for a removal
action. The Navy has not permanently discounted these potential COCs or
detections of them in the listed wells. The basis for excluding them from
consideration as part of this removal action is simply the erratic nature of the
detections or concentrations found, which does not positively indicate a high
magnitude threat. As a result, the Navy feels it is inappropriate to base a
removal action on one data point. These data will be evaluated further during
the RI/FS for Parcel E.

Section 3.3.2.2, pages 44-45, Table 8: The federal ARARs should include
ARARs from the U.S. Fish and Wildlife Coordination Act 16 which
prohibits water pollution with any substance deleterious to fish, plant life
or bird life and requires consultation with the U.S. Fish and Wildlife
Service and appropriate state agencies. Also, revise the wetland
requirement to include minimizing the "destruction, loss and" degradation
of wetlands.

Coordination Act 16 this is not considered a location- or action-specific
ARAR for this removal action because no discharges to the bay will occur.
The wetland requirement text was revised also.

Table 8: Since PCBs are present, TSCA [Toxic Substance Control Act]
should also be referenced. The wetlands citation should be to 40 CFR
Part 6, Appendix A and Executive Order 11990. The remainder of the
citation should be deleted. Coastal Zone Management Act cite citation to
as Section 307(c) of 16 U.S.C. §§ 1451 et seq. should also include the cite
citation to California Public Resources Code §§ 30,000 et seq. which is the
State Coastal Management Plan. The approved coastal zone management
program for San Francisco Bay includes the McAteer-Petris Act and the
San Francisco Bay Conservation and Development Commission. The
goals of the Bay Plan are to reduce bay fill and disposal of dredged
materials in the bay and to maintain the water quality and ecological
integrity of the bay. The Navy should coordinate with BCDC to make its
consistency determination. AQMD [Air Quality Management District]
Rules need a specific citation.

TSCA includes provisions for managing and cleaning up PCB wastes at
concentrations above 50 parts per million (ppm). TSCA is not applicable to
the removal action because the maximum concentrations at the site are below
50 ppm. TSCA is not relevant and appropriate because another requirement
more fully matches the circumstance at the site. The California hazardous
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19.

20.

Comment:

Response:

Comment:

Response:

Comment:

Response:

Comment:

waste definition includes wastes with PCB concentrations above 50 ppm.
Wastes generated during removal action construction activities with PCB
concentrations that exceed hazardous waste levels will be managed in
accordance with the requirements in the California Code of Regulations, Title
22, Division 4.5. Title 22 regulations are protective and include provisions
for managing, storing, and disposing of wastes. The California Public
Resources Code is not considered a location- or action-specific ARAR because
no discharges to the bay will occur.

Section 4.1.1.1, page 47, second paragraph: Discuss the effects of salinity

on the performance of bentomte and any potential effect on permeability
of the slurry wall,

Text has been added to the EE/CA that discusses the effects of salinity on the
performance of bentonite and any potential effect on the permeability of the
slurry wall.

Section 4.1.1.3, second paragraph: States "Pile driving requires a
relatively uniform, loose soil profile free of boulders and large refuse or
debris for area construction..." Having described the landfill as consisting
in part of debris and boulders, will pile driving actmtm be a reasonable
choice?

Impediments to driving sheet piling are possible; however, soil borings
indicate that the area along the proposed containment wall alignment path is
free of large debris. The need to evaluate subsurface conditions along the
proposed alignment path of the containment wall will be partially satisfied by
the predesign field program. The use of CPTs on 25-foot centers along the
proposed alignment path is intended to provide data for pile driving. Data on
ease of penetration and depth to the Bay Mud will also be generated. Borings
for the three A-aquifer and one B-aquifer wells along the alignment path were
all drilled by hollow-stem auger, which would indicate the relative ability to
penetrate the fill. Blow counts from driving split spoons in these borings also
indicate the nature of the fill. These data are assembled in the Removal
Action Implementation Work Plan (PRC 1996).

Section 4.1.3, page 52, second paragraph: This paragraph retains
discharge to the sanitary sewer as a treatment option. Although
contaminant concentrations may be acceptable, there is no discussion on
whether this approach will be allowable by the POTW. This section
should include a discussion of the likelihood of the POTW accepting
contaminated water from the site, with the attention given to accepting
brackish or saline water.

The POTW was contacted to verify acceptance of groundwater. Text has
been added to support the discharge to the POTW. The sheet piling will
minimize the brackish or saline water extracted and discharged.

Section 4.1.4.1, page 53: This section eliminates the reaction walls based
on trenching costs. These costs are not likely to be cost prohibitive since
the depth of the trench is only about 20 feet. In addition, slurry walls in
Section 4.1.1.1 were not eliminated for cost reasons, so it appears
inconsistent to dismiss reaction walls. The frequency of replacement over
three years would not be expected to be significant; please explain how
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21.

22,

Response:

Comment:

Response:

Comment:

Response:

Comment:

Response:

much repeated trenching is needed, why it is needed and why this makes
the option cost prohibitive.

Elimination of reaction walls due to removal and retrenching costs is not
inconsistent with retaining a single installation for a slurry wall. The cost for
removal and disposal as well as the reinstallation of a reaction wall even one
time over 3 years is expected to be more than double the cost of the single
installation of a slurry wall trench. Additionally, the removed material would
likely require disposal at a Resource Conservation and Recovery at (RCRA)-
permitted landfill.

Section 5.2.1, page 59: Please discuss any modeling or calculations that
have been performed to determine the adequacy of the proposed wall,
including such factors as direction of groundwater flow at the ends of the
wall. To what radial extent are the suction pumps capable of drawing
water?

The data are so sparse that any modeling of the system as a whole would
involve using many arbitrary parameters as model inputs. However, single
well capture zones, based on the hydraulic data for the two existing wells
along the proposed alignment path, are currently being evaluated to support
the Removal Action Implementation Work Plan (PRC 1996).

Groundwater flow at the end of the alignment path is expected to be toward
the end wells. The preconstruction HydroPunch data will be collected to
attempt to define the lateral extent of the PCB plume and to design the system
to capture its total width.

The radial extent of the effects of the pumps is subject to many variables, so
an exact number cannot be presented at this time. However, the system will
be designed to be effective or will be modified on observation to be effective
in capturing the plume.

Section 5.2.1: How will the screens used for the well points be prevented
from clogging with the fines typical of artificial fill geology?

The screens as proposed will be designed to use screens and sandpacks
appropriate for the material screened. It is anticipated, based on our landfill
experience, that these well points will still become clogged by sediment,
bacterial fouling, and refuse. Therefore, the screens will house a drop pipe
that will use suction lift to remove the water. The wellhead assembly and
drop pipe will be removable to facilitate mechanical cleaning and
redevelopment during normal operation and maintenance, as needed. The
advantage of the proposed pumps is their ability to continue pumping without
burning out or being destroyed by sediment if a screen clogs.

Section 5.2.2, page 60, second paragraph: The sentence that begins "The
only action-specific ARAR for Alternative 2.." should be changed from
singular to plural. The reference is to both air and hazardous waste
management requirements and both requirements need to be more
specifically identified.

Air emissions are not expected to be associated with Alternative 2. The
sentence has been modified to eliminate the air emissions ARAR.
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25.

26.

27.

Comment:

Response:

Comment:

Response:

Comment:

Response:

Comment:

Response:

Section 5.2.3, page 63: This section should include a discussion of the
permits needed for discharge to the POTW and the likelihood of POTW
acceptance of the waste stream into their facility.

The section has been expanded to state that the POTW has indicated that it
could handle the proposed discharge and that the Navy must obtain a
discharge permit from the POTW.

Section 5.2.4, page 63: The costs for removal of the sheet piling should
also be included unless the sheet piling is to be left in place.

The containment system depends on the sheet piles remaining in place;
therefore, removal costs are not included. Decommissioning the removal
action is not part of this evaluation.

Section 5.3.1, page 64: Describe what is to be done with the trench spoils.
Disposal of this soil could be costly.

The description of the slurry wall alternative has been expanded to state that
trench spoils will be treated on site, and that treated soil will be used as
backfill or subbase for a landfill cap if the landfill is capped later. The costs
were included under the soil treatment pad item in the cost opinion.

Figure 7: The figure of the approximate containment wall location was
very helpful in understanding the preferred alternative. Could the
approximate locations of the well points also be included on this figure?

The figure has been revised to include approximate locations of the well
points.
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